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Mipy OGHAPYMEHHH HEPOCTaTHOB
B KHHUre MIPOCHMM BO3BPATHTb KHHTY
oMecTe € 3THM FADPALIKOM ANA o6MeHa

P ®
M. M. IVBUHUH

ADCOPBUNSA I'A3B0B 1 ITAPOB
HCTPYKTYPA AIICOPBEHTOB

M. M. DOUBININE

L’ ADSORPTION DES GAZ
ET DES VAPEURS ET SES RAPPORTS
AVEC LA STRUCTURE DES ADSORBANTS
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B macrosmiem mommame st me mpejmomarait m37araTh, XOTHA OB
B OCHOBHBIX UCPTaX, COBPEMONIIOC COCTOSIIUC npo6iaeMet aficops-
nuu, oba3aHIoe paboTaM MHOTHX MIKOJN U ucciacgoBarenei. B mormo
3ajia1y BXOMUT PaccMOTPONNO PANA CTOPOH 9Ol BayKIOH IpoGieMs,
OCHOBAHHLIX Ha PO3YJILTATAX TOJALKO HAIUUX HCCICHOBAHWI M CBA-
SAHHLIX ¢ m3yuenueM Quamvecwoil apcopbuumm rasos, mapoB u OT-
YACTH PACTBOPEHHLIX BOIECTS,

Qusmuccran agcopbuun o6szama TOPOABJICIINIO MOJICKYJIAPHLIX
CUIL IPUTSKCUIA MCIKIY aJicOPOHPYCMBIME MOJIEKYTaMI I MOBEPX-
HOCTLIO ancopGenTta. B ofmen ciyuae sto mammopeiictBme mmeer
TP COCTABIIAIONAE: OPMENTANNOUNYIO, HANYKIHOHEYI0 U JHCHep-
cuonnyio. Ilepast sanucHT 0T BeMMUMHN MOCTOAHNOrO MAIOILHOO
MOMEHTA a/IcOPGNPYOMEIX MOJICKYJT, BTOPas — OT DeUTHIIL HHIY-
[MpOBANHOTO MOMCNTA, T. €. OT NOJAPU3YEMOCTH MOJEKYJIH,
U TpeTLsi mpefcTaBafer coboil coenmduucckuit KBaHTOBO-MeXaWu-
JeCKuil 8QQeRT, TaKsKe CBABAINEI c HOJISIPU3YCMOCTLIO MOJICKYJL.

OrHOCHTENEHAST PONDL BTUX COCTABIAAIOMIX OLPEREIACTCA IPH-
Pofoil moBepXHoCTH asicopbeHTa M CchoitcTBaMm aficopbupyeMEx
Mogiekyst. Ecan amcopbenr mmeer wommyio KPUCTAIIHIeCKYIO pe-
WETIY, TO B Clydac HOMAPILIX MOJNCKYJ Tas30B WM APOB TMepPBLIe
AABC SJICKTPOCTATHICCKHEC COCTABIAIONING MOTYT HTPATL CYIIECTBOH-
HYIO ¥ Hepejio TMpeobnaamontyto pons. st citydas amosspHOTo
afcopbenTa BHAYCHMC BIEKTPOCTATUYECKAX COCTABIIONIX BECLMA
Mo, W afCcOpOIUA SABNSOCTCA PesyAbTATOM MPOSBICHAS TOTXBKO
DUCTHEPCHOHHHX CHII. '

B ofmem u mpanTudeckn mawmbomee BasKHoM cAyuae HOPUCTHX
afIcOpOeHTOB BeIMYMHE! W SHCPTHE AXCOPCINT NIIA CTUHANLI MACCH
amcopGenta saBmeaT or: 1) mpmpomm DOBepXHOCTH ancopbenTa;
2) mpupomm agcopbupyemoro BelecTBa; 3) BOIAMYHNL YAENILIION
HOBEPXHOCTH; 4) MOPHCTOM CTPYRTYpLI ancopbenTa.

Hpa meppux Qamropa B HamGomece coBepIemrHOH (PopMe MoTyT
OBITL MBY9eHBl HA HEMOPUCTHX KPUCTAMINIECKHX BOIICCTBAX, U3
KOTOPLIX COCTOAT BajRHEHIING TCXHUUECKHE afcopOCITH, T. e. Ha
KBapre, rpadute, TopMudccnu o6paGorammoil came u T. T, B aTHX
CllyuasX OUpefieclellne yACHAbIOH TMOBCPXUOCTH Manboiice HaMe/KHO
¥ MOJKET GHITH BLITOJINICHO PASIHTNHIME He3aBHCHMHMI MeTOAMIL.

Bemencrnue mamnoit yuemsioit TOBEPXHOCTU HEILOPHUCTHX afcop-
GeHTOD Bech yemeX MCCIGAOBAIMAL olipefedsdcTea  paszpaboTroi
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ATICOPBIUS TAB0B M TIAPOB H CTPYKTYPA
AJICOPBEHTOB

O6macTh amcopOIIOHHKEX Apennil yKe € NaBHEX HOp Lpa-
BlleKaeT BHuMaHune mccienosaTesici. MsydeHme amcopOumm ocBe-
naer OgHY W2 (pyHIAMEHTANBHBIX TpPOGIeM MOJNCRYIADHOH (u-
3WKM — TpoGiieMy Me/KMONeKyJIAPHEX B3amMoneiictsmit. Mecme-
joBaHUS ajcopbuuM HO3BOJIAIOT ¢jfelaTh BEIBOXEL O CTPYRTYpe
MOJICKYJ B HaCTH UX PAasMePOB ¥ PACIOJIOKeHAH QyHKIMOHATLHBIX
rPYOIl, 0 COCTOANUN BCINeCTBA HA UOBEPXHOCTH pasjelna daa
W T. O. AmcopOunoHHEE METOXB CHY’KaT AJA H3YYeHud, cBolCTR
TOBEPXHOCTH TBEP/BX Te:l, OLpefeeHus BEJIMIUHEl MOBEPXHOCTH
BRICOKOACIIOPTMPOBAHHEX MM IIOPBCTHX TeJl M, HaKOHeL(, LI KO-
NWYECTBEHHOH XADAKTEPUCTUKE CaMoil TOPHCTOCTA. OSHech Her
HeoOXONMMOCTH flajKe YIOMMHATH O BCe Bo3pacralomeM TpaKThde-
CKOM [pAMeHeHAW COPOLUMOHHHX JIPOIECCOB.

I3 paspuTEm yueHHs 00 agcopOnuil HammMM yYeHHM LpUHANIIe-
AT BechMa CyllleCTBenHas posib. PyccKmil aKafeMuR Tosuit
Jlosun eme B NVIII B. BHepBHe Habmiopasn afcopbHmIo yTioM
OKpAWEBAIOIIUX IpuMeceil u3 pacTBopoB. llepBhic ToUHHE m3Me-
peHmst agcopOuan ¥ SHePruyl afcopOIHK rasop Ha yriae IpomsBe-
neust A. A, Tarosomm B 1910 1, Iluonepom B obmacTH afcopOUIOHEOTO
pasmesleHAs CMeCH BeWeCTB OBLI DYCCKHH yueHslH M. C. Hser,
OJOIKMBIIAIL HAYANO XPOMAaTOTPadAUueCKOMY aHajm3y, KOTOPHIH
B HacTosllee BPeMs IOJTYdd/ caMoe pasHOoOpasHOe NPUMeHEeHWe
& HayKe u Texunre. OONeN3BeCTHE OOMAPHEE HHCIePUMEHTATbIIG
1 TeopeTHYCCKIe MCCIeNOBAHMS ajlcopOIum KO H. . 3emnu-
exoro, H. A. lllnnosa, E. B. Anexceescroro, B. B. Uanusa u Ap.
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TOYHOH MOTOMMKY BLICOKOH UyBCTBUTeNbIocTH, OGHITHELL BaRy-
YMHEIT MeTOZ cOPOIMONIILIX BECOB JIaCT MOCTATONIO HANGIKILIO
Pe3yNLTaTHl MPH  YNCALHOM IOBEPXIOCTH aficopbeHTa He HEIKe
100 m?*/r; omr mpuMCHUM S TOPMUYCCKE 06paboTalumx cam ¢ mo-
BOPXHOCTLI0, MPUOIMIKAIOINGHCA IO IPHPOJC 1 TOBEPXIIOCTH AKTHE
HGIX yriei. Pauce paspaGoramusii b aabopaTOpUM METOJ HE3aBIH-
CAMOTO D3BewuBAuA afcopGupyeMoro BeurecTBa ORI MpMMCHCH

%

7

0 150V

Puc. 1. Cxema cOpOUMONNEIX MUKPOBCCOB

/LIS MCCTCOBAHUS a/lcOPOUNE NapoB Ha KPHCTAIIAICCKAX axcop
Genrax ¢ ymensuoil moBepxHoCTHIO ~10 M2/T.

A. U. Capaxosm paspaGoramsl moBiic COPOIMONIIbie MUKPO-
BOCLL CO Beell BeUOMOTaTeNbIol allapaTypoll, MPUTOLHLE s
TOUHOTO M3MCPCHHA H30TePM a/icOpOMuM TapoB Ha HENOPHCTLIX
afcopbenTax ¢ yuedbHoi HOBEPXHOCTLIO ~0,5 M%/T' B Jaske MellL-
ureit, UyserBurenpHOCTL MEKpOBecoB coctaniser 1-1077 r upu
narpyskre 1 r.

Cxema munpoBecos usoGpaccna ma pue. 1. Kopomsiciio Becon
npeicTaBaAer coboll Jierkyo (QepMy, CHeTAHHYIO LOANKOM U3
KBapia, Hecymyro B Bepxiell vacru sepxano I. K xommam ropu-
B0UTAIBHOW NePeRAANNILT ROPOMKMCITA MPUIasNE BO KBapUCBLIc
wari 4 rogmumiolt 30 ¢ w aymumoit 100 1 150 MM, smecTHO IpuKpe-
IJIeHHbe R JIATYHNOMY Kapkacy BecoB. I ofHoMy m3 koumos ro-
PUBOUTAILION MePCKNAJMHE MPUIAALA TPOTLA KBapIeBasd HETL &

q
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cosmmaoi 18 ¢ 1 guuaonr 200 MM, KOTOpasd CBOHM c¢BOBGONHLIM KOH-
10M TPHKIIeeH) K OCH oTcueTHOTO nmmba 6. 13 KoHIOB KOpOMEICTA
sorrAaEyTH ToRkue 10 p KBapmenble HUTH-TIOZBECH, HeCyIlHe 4a-
nredry ¢ amcopbentom § um mpormpobec 3. Bechl CMOHTHPOBAHH
Ha JATYHHOM KapKace M IOMEIICHH BHYTPH CTeKIAHHOM BaKyym-
1ol ajcopOIANHHOR YCTaHOBKMN.

BoaBpaliieriie KOPOMEICIIA BeCOB B HylleBoe TONOKEHNe 0Cylle-
CTBAAETCA 3aKpyYHBAHmeM HWTH 5 BHemdnM MarmutoM 7. TaxuM
o6pa3zoM, H3MeHeHNe Beca agcopbenTa A3MEpHAETCA yIiloM MoBOPOTa
aumba ¢ TounceThIo Ko (,23°, Jra BeduuwWHa K COOTBETCTBYET MpU-
nocy B 1.1077 r. [aA TOYHOTO KOHTPONA HYJEBOTO NOJIOEHUA
BecoB cays:RuT Aaddepernuanbran GoTOBICKTPHUECKASA CXeMa 9,
ROTOpAs HO3BOJISET BO3BPAIIATh KOPOMBICJIO BeCOB B HYyJeBO¢ 110-
JIoMKeHHe ¢ TouuocThio o 2-107¢ pammana.

Jlis cosgaiusl OLpeeleHHON YIPYTOCTH Napa H3ydaeMoro Be-
necTBa Haj ajcopOeHTOM O paspaGoTal M HOCTPOEH TOMHEIA
KpPHOCTAT, LPM IOMOME KOTOPOTO COCYH ¢ JRMIKOCTBIO MCCJIeRye-
MOTO BemeCTEX TepMOCTATHPOBAJCA ¢ TouHocTpio fo -+0,005°
BO BCeM HHTepBajle TeMllepaTyp OT KOMHATHOH N0 —150°.

[Ipz moMoy MUKpPOBecOB OLUIH [eTadbHO MCCIJIENIOBAHEL M30-
TepME afcopbuun Tapop Oemscda UpM TPeX PasNMvHBIX TeMrle-
paTypax Ha o0pasile KPHCTaJUIEYeCKOro MeMOPWCTOro KBapla
¢ ynempHoO# mopepxmocThio ~0,6 mM?/r. Taxue msMepeHus secbMa
CYIIECTBEHHE, 110TOMY 9T0 KBapIl ABJIACTCH KPaHHUM UieHoM pHja
amcopGenton, 06GIagaoMInX OAMHAKOBOH WPWPOAOM IOBEeDPXHOCTH.
HO Pa3jiMYHOM CTPYKTYpO#l. 9T0T PAMN HAYMHAETCH OT gpe3BHYalHO
TOHKOIOPHCTHX CIVIMKATelell, BRiodaeT Aajiee Bce Ooiee u Gomee
KPYTUHONIOPHCTHe 00pPasisl I 3aBepHlaeTcA HEeNOPHCTHM KBAapIeM.

ITa pue. 2 maobpaskeHsl HBOTEPMEL aiCcOPOIEE TapoB Oensona
1pu 20° I MEIIKOMOPECTOr0 CHITHKATe A M KBapma. Wsmepernsa
JUIA CHJIMKATENA BEITOJHEHH LPH LOMOUM 0OBMHOrO BaKyyMHOTO
MeTofia COPOIMOHHEX BecOB JUlA HHTepBajla BeNHYHH agcoponun
ot 29 mo 2300 p M/r, cooTBeTCIBYIOIMUX BCeeMY HHATepPBaly OTHO™
cUTenbELX nasimeHmit Ko P/Ps= 1. B cnyvae KBapna mpefelbHAA
semuzHa ajcopbnuy Gnuska K 13w M/T 1 mepBas TOYKA N30TEPMEI,
rorga ayicopbiua cocrasiana 0,02 p M/r, mamepeHa ¢ TOYHOCTHIO
~0,001 p M/

Wzotepma afcopduum sl ®Bapia HATJIAAHO WJIIOCTPHPYET
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TePeXOoi MOHOMOJICKYJADHOE ajgcopOuuu B IOJIKMOJICKYJIAPHYIO
Ha orxpuitoii mosepxmocTd. [Ipenembioir amcopbunu oTBeYaeT OKO-
"JI0 WATH MOHOMOJEKYIADPUHX cjioen. Pesynbrarsl STUX ONLITOB
03BOMIIIA W3YYATH COCTOSIAMG DemlecTsa B ajlcopOImonHOE dase.
Hemopmersie  amcopOeHTLI s

IPCACTABAAIOT MOUTH HCKIIO- |7e

9@TENHIIO TEOPCTHYCCKII Wil- /—f?ﬂ 7%
tepec. Il premmompic it IPaK-
TUWE  AOCTATOWIIO OOJLIIMC 2800
BENEYUTILL  afcopOumu, TpH
1eoGXOAMMEIX  pasMcpax  3e- g
peit afgcopGenTon B Hpeedax
or 1 go b MM, Moryt OLTDL TO-
ayuchnl TONLKO TpPW BIAYM-
TEILHOM DPA3BUTHH YHCIbLIOH
HMOBEPXHOCTH,  EAHICTBCHIIO
BOBMOJKHEI TYThL 3aK/I0YACT-
¢ B UPAMEHCHHMM IIOPHCTLHIX
aycopGeHTOB ¢ YACMBION I0-
BepXUOCTLIO  IOPAMKA  COTCI 0
KBaJ[PATHLIX MCTPOB Ha FPaMM.

Paspurnic naMu IIPEACTAB-
Puc. 2. M3orcpMul copfummm DapoB

JeHUA O PA3UOBWIHOCTH HOP  Gongoma OpE 25° AAA CHIMKATCII A
aIl;Oop6e}ITOB,MOTOLLaX olpefic-  (mepad Kpupas) M KBApHa (npaBas

neunsa ux o0beMa M pacmpoic- . KpRBas)
sreuns 10 HNYCHTHBILIM pajiu-
ycaM IOABePraiich B IMOCJCHICC BPOMS cylecTBeHION paspa-
GoTIte. DTOMY CHOCOOCTBOBANIO, B 4ACTHOCTH, JIPYKECKOC KOOp/A-
HEposaume yemmmi ¢ JsemmErpajiamm T, I, IlmadcHOBHIM H
B. A. AzckcappOBHM, NpPUMCHUBIIAMA MeTON  BAABIIBAHMU
PTyTH B TOPH afcOpOONTOB A WCCHOMOBAHMS UX CTPYISTYpHL.
B obmem cayuac Hamboilee pacUpOCTPANEGHHBIX aficopOeHToB,
RAOKAME SIBIAIOTCS aKTHEBULIG YTIH, MBI BCTPEYACMCS ¢ TPeMi pas-
HOBHIHOCTAME Wil THIaMu mop. HambGomee KpymHLIC H3 HUX —
TaK HA3HBAEMHe MAKPOIOpH, B PN CIydaeB NOCTyUHBIe JJIA MG~
CIIGMOBANAS TP TOMOUTH ONTUUECKOro Mukpockoma. B madectse
npuMepa Ha Murpodororpadun (puc. 3) (cM. BIJICHIKY) m300paKeHDE
MAKPOIMOPHL JIPOBECIIOrO YL

10
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A1 feTaTbHOTO H3YYeHWA paclpesieilcHRA ofbeMa MaKpomop
o paguycam Hambollee HpuroieH MeTo;| BIaBIHBaHII PTYTH,
OCHOBAHHBIE Ha W3MepeHMU ofbeMa HeCMaduBalled CTeHKH TOp
PTYTH, 330 HAMEH UX IPA PA3IHYHEIX (HIPOCTATHICCKAX HaT-
Jeruax. HaiToMy masmeHmio orseuaer omlpefencmHmit adderTun-
MEE PajiMyc HAMMEHBLUIMX o pasMepaM oD W3 UHCHa 3aMOJHOH-
HBIX PTyTHIO. Llo pesymbrataM Takmx maMepeHMil MoHO TIIOCTPOXTI
MuddepeHnua/ibHYI0 KPUBYIO paclpeledeRns o0beMa mop. Ofuuuo
OHA XapaRTCpPU3YCTCH MAKCHMyMOM, YKABGBAIOMMM Ha pasMephl
naubonee IpcobiajalOmMX MOp B YIJAX. CoorBercTBytomue Mma-
KCUMYMaM KPUBLIX DaJIMYCH MaXpOIOP [JIf PasIHIHEX aKTHBHEX
yriiei saryouaiorcst B upemenax ot 1-1075 10 1-1074 ey, Papuycut
nanGosee KPYUHEX MAKDOLOP T AKTHBHHX YIVIAX MOCTHTAIOT Thi-
CHAMHBIX Jlosel canTuMerpa. Taxme wpynumie mopst n Geinu uzobpa-
PKOHBL Ha HIpOJeMOHCTPHPOBaHHOH MmKpodororpaduu pue. 3.

Maxponopst akTUBHOrO yraa He mMelOT 3HaYeHMS s cob-
CTBEHHO COPOINM X 1eNal0T TOMBKO JeTKOTOCTY THEIMMA JJIA agcopbu-
PYEMBIX MOJICKKYJI BHYTpDeHHME YacTH 3epell yiiA. YmelbHas To-
BEPXHOCTL MaKpOUOp He TpeBbimaer 2 M2/r, m moaToMy amcopGu-
PoUBaHHBIE ROAMYECTBA BelleCTE HAa WX CTeHHKAX HIYTOMKHO MaJiLi.
Taxum oGpazom, Makponopm yrms mrpaior PO KPYIOHKX TpaHC-
JIOPTHEIX apTepHE JUIA MOMEKY:l aXcopOHpYeMEX Bel[ecTs.

Bonee mearoit pasmosmanocrsio mop arrTusHOro VIV ABIMIOTCS
Tal HasBaemsie MepeXofHble TOPL, 0GBEMI0 3aTONHAIONMECS TP
copbnuyu Tapos OprasWYECKUX BeliecTB B pesyiibTaTe Ipomecca
KalMJIJIADHOY WOHIGHCAIUH, XaparTepanM g KaTmIIPHONR
ROHACHCAIMHE {1BJAGTCS HeCORMajleHne cOPGIMMONHEX I TecopGUHOH-
HLX BeTBel 130TepM, o6pasyiouiux TUCTE Pe3UCHYI0 HEeTHI0, SICHO
DUJHYIO Ha HpuMepe H30TepMbl copOLuM T1apoB METHIIOBOTO CIIMpTa
AKTHBHEIM yT./leM Ha puc. 4. CopbupoBaniioe KoJmuecTBO mapa
B BUJIC JIANKOCTH OT PAaBHOBECHOTO JABIEHMS, COOTBETCTBYIOIIETO
TOIKe Hadama rucrepesmca O, jto Mpefe bHOR BeJIMIAHK COPOIHE
Lpu OTHOCHTe.IBHOM JlaBleHun F/P;=1 u pupasaer obbem me-
PeXOIHHIX IO,

[lo Teopun wammwisgpHoi Konmercanmn KaMk[OMY PaBHOBeCHO-
MY AaDJICHUIO llapa OTBeuaer OIpPefielieHHLIH palnyc KpMBUBHH
MCHMCKA, PABB LI pajiny cy cBOGORHOTO HPOCTPAHCTEA Mexsy agcop6-
UMOHHBIMU INeHKAMA B Hambo/lee MCIKHX M3 9ACHA 3aTOJIHEH-
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Pre. 3. Murpogororpadus JIperesnoro
AaTMBHOIO Y1t
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HBIX mepexopunix Hop. [locme BBeflenuA MONpPaBRE Ha TOJILIUHY
amcopOnmonIIol IIeHKy MoaydacM dPPeKTUBULIT pagnyc Manbosce
MCJIKEX 3aII0ICHELIX TMePeXOAHHX mop. Tawrue maMepeHnus mosno-
JASI0T  BHUUCHNTL AEQPOPCHIHANLUYI0 KPUBYIO PAaCHpC/C/ICHMA
00beMa TOPeXOAHLIX TOP 1O dPPCKTHBILIM pajumycaM.
IMepexomiasi TOPHCTOCTh AKTMBHLIX YIyedl B GOILIIMHCTDE
cIyuacs MOCTYIHA JUIA WCCJICMOBANKA M JAPYTUMHA HC3aBHCHMEIMY

meromamu. [lpengie Beero ciie- o 2
JyerT [asBarh MeTof BIaBIuDa- a"_ :,S
HUsI PTYTH, IO3BOJISIOUINN ama- ‘ s .
gorguuniM  ofpasoM  OHHCATD , s
CTPYRTYDPY YacT# OTHOCHTEALLIO G ~——=—=Z — |
Gojicc  KPYUHHX TOPCXORHEIX  gpf i

nop. [Mamec mepeXogHbic MOPLI
MOCTYNULL A SJICKTPOHHO MUK~ 7
POCKONMYCCROTO  MCCJIIC/IOBATIAA. ( Yt
Cymeerponusle ycoeXn B 9TOH

o6acTi TOJYUCHL B Hamcil ja- 1Py
Gopatopun JI. B. Pagymresnyem ’
u B, M. Jdyxbauonnuem, paspa- PR A

y » pasp 0 e 7

GoraBuMMu MCTOL TIPHCOTODBIIC-
nms  OpelapaTos  amcopbenTon
st mabmiofienmii W cMocoOLl  me. 4. Msorepma copmum m po-
cTaTHCTHICCKOE 06paGoTHH M- ggp?llﬁlﬂ gg?oinémggf;;’g&?o C;lf?ﬂ
podoTorpaduit XA TOCTPOCHMS
nuddepeunHanbHNIX KPUBHX pPacIpofieficlnsd IOp IO padMcpaM.
B mauecTBe mpmMepa Ha pme. 5 (cM. Brueiiny) wmsobpamkeiia
9JIeKTpoHTasa MUKpodoTorpadus aKTHBIOrO YIJIS U3 caXapa ¢ pas-
BUTO# Iopexonuoil mopucrocThlo. Ha pume. 6 ‘mpupemenst pudde-
peHIuaIbHEe KPUBLIC pacHpepeicHusA o0BOMOB IIOP 9TOTO YIaA
IO JAHIIFM BIICKTPOTHO-MUKPOCKONHUCCKUX M COPOIMONKELIX U3Me-
permit ¢ mapamu Gemsona. D mociegieM cirydae BLIMHCIEHUS TPO-
U3BOAUWIANCEH IO TCOPHUE KAHMANAPUOR woupemcammm. Mommo caoe-
7aTh BEIBOJ 00 YNOBICTBOPHTCILHOM cOBHanenudm 0GeMX WPWBHIX
B uHTepBayic adoerrusumx panuwycos 100—250 A, coorBercTByIO-
M dactr o0ToMa MepeXofHHX Hop. Heckonpio mamee 1 ocTaHOD-
A0Ch HA COIOCTABIICHHUM KPUBWX PACIPCACHOHAA, PACCUATATHLIX
IO ONBITAM BEABIHBANIWSI PTYTH W W3 COPOUMOHHLIX W3MePCHUil.
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i CoorpercrByromue MakcuMymam KPUBLIX pacipeaenacus sfder-
: TUBHEIE DaTUyCHl ICPCXOJHEIX HOP PA3IAHYHHX AKTUBHLIX yIiie#
samiovalorest 8 mpefenax ot 7-1077 go 1,7-107% cm. Tar wmax
0GHEMBEI TePEXOULIX IO B YIIAX H3MCISIOTCH B MHEPOKUX TIpe-
flcilaX OT HeCROMBKUX COTEIX [0 HOPSMKA ACCATHX Modleit emd/r, or
‘ UX YHedbHAS IOBCPXTIOCTD MOKOT COCTABIATD OT epmann mo 100 m2/r.
: Ml mpomecca amcop6Uum MMCCT BHATONMC TOMLKO BeJIMYAHA
YACILIION MOBEPXHOCTH OP, KOTOPASA L TePEeXOAHBIX EOP B GOIIb-
[IMICTRe CMyYaeB NeBelWKa [0 CPABICHWIO ¢ YIedbHOL NmoBepX-
HOCTDBIO MUKDOIOD YTJIA, UMeIomell 0CHOBHOE BHAYCHHE TS agcop6~
mun. Ilo B saBepmiatomem stame COpOLME OPramMyecKnX TapoB
B 06J1aCTH BLICOKMX PABHOBECILIX OTIOCHTEIEILIX AaBIeui 06LemM
HepeXOMHLIX 0P B PesyIbTaTe TMPoIecca RaMMIIIAPHON KOHIeHCA~
TUIL 3ALOTHACTCS OIKIFKCINLIM HapoM. B ciyuae o6pasmos arrmp-
HHIX YTIlell ¢ 0CTaTOuN0 pasBuToll IiepeXofHoit HOPUCTOCTLIO BTO
cOPGEPOBANIOC KOMMICCTBO OTHOCUTONBIIO BEJLEKO I MOJKCT [ayKe
TIPEBLIIATE MPOACIDHLIC BONMYMILT cOGCTBENIO amcopOmum.
Han6omec Menioil pasuosmanocTsio TOP AKTHBHOTO YIJIA SBJISi-
: 10T MUKPOMODEL, 1le MOCTYNHLIC JIIA Lel0CPeHCTBeIIOro HaGio-
: AGHHA /1ajC MpU MOMOIIM BIeKTPOHIOTO MEKpocKoma. Mecrmenona—
Hme afcopdumy PacTBOPOINLIX BEIMECTB ¢ Pas3iIMIuLIMI pasMepa -
MU MOJICKYJI, T. e. IPUMEHCINC PA3BUTOTO MaMH MCTOAA «MOJIOKY-
JUIPHLIX IIYIOB», NOBBOJAGT CAeNAaTh BLIBOL O TOM, uTO pasMeput
MIKPOIOD [0 IOPAAKY BeTMIMH HPUGIMGHAIOTCS K pasMcpam mc-
JaeKyn. EcrTecTBeHHO, uTO cTOND TOHKEO Iopul MK cBoGomIILe
00beMLl B KPHCTATIHTCCKOL CTPYKTYpe, obpasoBaunnoil me Bumojime
YIOPAROTCHILIM [IPOCTPAHCTROHILIM PACIIONIOREINCOM IHECTHIIIoH—
HEIX DJICMUTAPHMX I'PafUTOBLIX Kojiell B cXeMo TypBocTparmoii
CTPYRTYPH yTIopofia, IPUBONAT K BechMa BHAUHTONLHON yesnHoit
fIOBCPXIIOCTH MUKPOLOD, KOTOPAS JUIA aKTUBNHX yIieidl MoskeT
3anIIoIaTLeA B IpemenaXx or 350 mo 1000 m2/r.
pm agcop6run mapon na monepxmocTu MEKPOTIOp B posyabTare
C7RATHI TPOUCXOANT HPeBpAIICHKe aXcopCGHPOBAHHOTO Tapa B U~
KOCTB. ¥ BOWYUCIING TOMUMIN afcopGIUORHOTO CIIOM GBICTPO BegeT
I BaTOJHeNMIO BCEro o0TLeMa MHKDONOD OYHHIKCHHEM mapom,
[pmYeM XapaKTCPULIM i1 amcop6IMoHHOTO TMpomecca ABISICTCA
ofpaTaMoCTL  ajicopGImomIIoro PaBHOBecHsA, T. ¢. COBIAlCHHe
aMcOpOUMONHLIX I XccopOUMOHHLIX BeTBel M30TOPM.
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Pue. 5. dncxrponuag Murpodororpadus aKTHBHOTO YIS U3 caxapa
i € PasBHTOM IicpeXoj\oll nopucroeTnio (X 28 000)
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MuEpoTopHl YIUIfi TAKSKC 3aTOIIISIOTCS YMCTHM PACTBOPEHHBIM
BOIECTBOM B BHJE JKUIKOCTH IIPY HpofedbHOMR ajcopOuun us BOJ-
HHX PACTBOPOB OTPAHMYEIHO PACTBOPUMEIX OFHOOCHOBILIX KUCIOT
AW CIEPTOB JKMPHOrO prfa. Xopomee cobmafenue oGHeMoB HOP,
3QIOJIHONHAX O/RIDKCHULIM IapoM [Jsf TOYKH Hadaja TUCTePEe3nca
M WHCIOTAME W/ CIAPTAMU — JUIsT NpefeibHo# afcopOuum m3
PacTBOPOB, CIY/KAIO OCHOBOW JJIsl Pa3BUTOrO A. B. Ilucenenuim
METOfa OIpeficicHYUs 00BbEMOB MMKDPONOP AKRTUBILIX yIaei.

Taxum 06pasoMm,copd-  gr 4
IS OPraHudecKuX Iapo- “;}0’ ]
00pasiLlX BelIeCTB aK-
THBILIME YTJISME  CIIIA™ “or
BBIBAGTCS M3 IpoHecca 30
amcopbImm, BeAyIero K 20\
3ATOMICHII0 00BeMa MIK- 7 . ;
pomop Tpu o0BUIO0 HeCY- S I SR 2
IeCTBOMHON BOJIMIRHE 75 100 125 150 175 200 225 250 275 rd

LOMAMOJICIKYAAPHON 4]l pyy g, Juddepoumuansise KpuBLe pac-
copbuuy Ha MOBEPXHOCTH  mpegeiennsa 0GLOMOB TNCPCXOANHX NOP N0

XOMIILIX T ITHo- pagEycaM AN aKTHBIOrQ yIvis H3 caxapa
Hepexon op, ]f po 10  BIICKTPOIIO-MAKPOCKONIMICCKAM  (KpH-
uecca RAUMIIAPHON KOTi-  Basg 2) ¥ cop6nmonunM (Kpusas 1) FaUHbIM,
Jemcanuu, B pe3yJjibTaTe Hanccenunie ma rpaduk 9HKCIePUMEHTANbBIIEIE TOY~
KOTOPOTO  3aMOJHAIOTC S LI OTHOCATCHA TOJLKO 1t KpuBoj 2

HepoXogHble IOPH. EAUmCTBEHIILIM MCIUIIOYENHCM SBJIAIOTCSI BO-
msnble Haphl. PasMepl MOJIOKYXI BORL 3HAYATEALIO MCHDING
MOJIeKyIl OpraHudecKnX BemecTB. G APYroi CTOPOILL, IPONEcs afi-
copOnuy BH3HBAETCA JMIML OTHOCHTEABIO CIa0LIMI JUCHCPCHOH-
HLIME CHJIAMU IPH HaJmuuu GoJec CHALIIOTO B3aNMOJCHCTBHA AM-
TOMBHEX MOJOKYA BOAH APYr ¢ npyrom. Dce srto mpusoguT &
OMOPOKIEHII0 00beMa MAKPOIOpD B OCHOBIOM B pesyJbTaTe Ka-
MUIIAPHON KOHLCHCATMY BOASHLIX HapoB. Doxee wpymmunie, mepe-
XOMITIc LOPH B copONmONHOM Iporecce, Kak IEPABHAO, 1IC 3aAILOJN-
HAOTCA 00BeMIIO,

B pesynbrare moABisoTcA NpUOIIKCHIIAs BO3MOIKIOCTH Bhl-
umcIeHAA pacupeneienns 00beMa MEKPOIOD IO PagIycaM, HCXOMA
u3 mecopOUmOHIION BCTBE WB0TCPMSHL A BOMANLIX Tmapon. llomo6-
HBle KPUBHE PACHpPEACICHUA JIA aKTHBULX YTriell, XapaKTepH-
3yIomucess MaKCHMyMOM, IO3BOJAIOT COCTABHTL HpPHOIUKCHIOE
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HpeAcTaBleHe 0 pasMepax Murpomnop. CooTBeTcTBYIOIME MaKcu-
MyMaM KPUBWX pacupefeseHust 3pPerTuBusle pagmycs MHEKPOIIOp

0 @ w 9 @ %

Pue. 7. Uzorepmur copGumm napos upn 20° [1IA MEJIKOIOPHCTOTO (JIeBasa 4acTh
PHCYHKA) B KpyIHONOpPMCTOTO (OpaBas YacTh PHECYIIKA) AKTHBHBIX yraed
u3 caxapa

CIaoLIHEE YepHBle JHAYKY — IlecOpOIMOHHEEIC TOYKHK: | — U30TEDMA nap[)B BONIHI; 2 — Me-
THJIOBOTO e1MPTa; 3 — N-TeNTaBa; 4 — 0eH30na ¥ § — N-GYTUJIOBOTO CIHpPTA

A pasNuYHEIN aKTHBHBIX yTUleil 3aKI0O¥AlOTCA B OpegeaX of
8-107% mo 2,0-1077 cm.

B xauectBc xapamrepHoro mpummcpa ma pue. 7 n3o6pasicHn
usMcpeHnnle Hamm cosMecTHO ¢ (). M. Jlsxnrur mzorepMsr copbmmm
M JlcCOPOUMM pa3iuUHLX Hapos: 0eH30/1a, TeNTaHA, METHUIIOBOTO
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U IPOIMJIOBOTO COUPTOB M BOALL IIa MCAKOLOPHCTOM aKTHBIOM
yrae W3 caxapa ¢ HAYTOKIILIM 00BCMOM NePeXOJHLIX IOp  Ha KPYII-
HOIOPHCTOM CaXapHOM yrie ¢ PasBATHM OOBCMOM IePeXOJIbIX
mop. B mepBoM cityuae 7ist opraHutecKuX MapoB H30TePMH aficopG-
nuy ¥ fecopOnum monmuocTho obparuMsl. [Iponece agcopbumm cno-
[uTCA K BaNONHENMI0 00beMa MEKDOHOD OMKIMKEHHEIM [apoM,
U OpefieflbHEE COPONuOnTHe 06TeMH OKasHBAIOTCA NPAKTHUCCHE
opuHaxoBuMu. Bo Bropom cmywae ofpaTEMLl TOMBKO yuacTE

W
4

40

1 2 3 4 Igr

Puc. 8. Il;mi)q)epouunanbuaﬂ [pmsag pacnpoacsenus 06neMon
MHERPO-, ICPCXOMULX @ MAKPONOP 10 Pa3MCPaM i aKTHBHOLO
yras

u30TepM NIA ancopOumonuoi obiacru. Hamwnsapuas KomyicHCa-
Lusl MMeeT CYNIeCTBEHHYIO AOJI0 B TpefeibHOIl DexwdmHe cOpG-
uum. [ecopbumonnsie BeTBE KpwBHX I BEIpaskaior KAWL PHY IO
- ROTJICHCATINIO BOAAHLIX TAPOB, KOTOPaj MPOHCXONHT M B MHKDO-
Hopax Hambollee MCAKOMOPHCTOTO 06pasua yrIid. ‘

Bee msnomennnie MeTOZW II0BBONIAIOT COCTABHETL IOCTATOUHO
YeTHOe IpefCTABJICHAC O MOPHCTOM CTPYKTYPC AKTHBHOTO YIUfA,
B ofumem cnyuae B yriie IpefCcTanIcHH 00HeMH MOp Beox pasHo-
srfiHoctelt. HauGomee sipwum mpmMepoM Moser cayswurh audhde-
peHIEaNbHaA KPUBas NOPACTOCTH A 06pasna yIiis, Moy YeHHOT0
C. T'. YenypunM B mafopaTopuuX ycIoBEAX, B KOTOPOM B [0CTa-
TOYHOI MCPC Pa3BUTH 06BLEME! 0P BeeX pasHoBHANOCTeH. Jrta Kpw-
Basl pacupejleslenns u3ofpaskeHa Ia pme. §.

2 JloWmamst Ha MeMAYLAD. HOMTPECCE M0 KHMIIL 17
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Jlesas wacTh Kp@MBOH ¢ HOPBHM MAaKCHMYMOM OTBe4aeT MHKPO-
HopaM yriLt, obnagamomumM ofbeMoMm ~0,2 cM®/T; oHa BHYHCICHA
1m0 MecopGiMOHHON BETBH KAMIAPHOM KOHJeHCAUMH BOJAAHBIX
uapos. Brepas vacrs KpumBoif, Takme XapaKTepH3yOIXadcsd Ma-
KCAMyMOM, IpHHAIIGHAT MePeXOZHHEM IIopaM; HX o0beM cocTaB-
ager ~0,4 cM®/r. Kpusaa BHumCIeHAa 10 JecOpOIMOHHOE BOTBU
KaO@LIApHOI KoHEeHcanun napos GeHsosa)B MePeXOLHEX Nopax, o
mamepeunsy E. JI. 3asepuuoit. Hpusas 2 cooTBeTCTBYeT OMEITHBIM
maHHKM Ho Brapamsanuio pryta T. I'. TliageHosa m B.] A. Aue-
reannposa. Cieflyer OTMeTHTh XOpollee cOBIajleHMe KPHBHIX pac-
npefc/aeHns IePeXORHLIX MOpP, IMOIYYeHHHX pas3IAIHLIME METOMA-
mu. Hawomen, mpapas gacTe KpHBOH 2, Tarkme ¢ MaKCEMYyMOM,
OTHOCHTCA (& MaKpomopaM yrisd, o0mmil 06BeM KOTOPHIX OIH30K
K 0,4 cM®/r. JTa 9acTh KPUEBOH BHYACIeHA IO ONLITAM BRABIIBAHAA
pIyTH.

ITokasatmas Ha puc. 8 Kpusad paclpoielelnd ABIACTC APKUM
HOATBeRAGHAEM Pas3BUTHX B jJabopaTopuu IpeAcTaBIeHMM O TH-
HaX 10p AKTHBHHIX yrilel, MeTOJ0B oupelcieHus 00LeMOB IOP
KayRAOH pa3HOBHAHOCTH W pacHpefeieHuA Mo 3@dexTwBiHIM pa-
auycam. Caiegyer 3aMeTHTh, YTO TePMHHH MHKDOIOPHL W MaKpOIO-
pHL BCTPEYaiOTCA B aMePHKAHCKOH muTepatype. ONHAKO OHM MMEIOT
MHOe W 9a:TO LHPOM3BOJbHOe cofep:aHme. CKopee, STH TepPMHHHI
BHIPa3KAI0T KAUeCTEeHHBIC 00pasNul, IpuUMeHAIIUecd IpH Olun-
CaHHW CTPYKTYPH axcopbOeHTOB.

TaxnM obpaszoM, B ofmeM ciydae aKTHBHHE YTIH 0OJafaloT
TpumucHep-HOl cTpyKTypoit. HYacro B caydae MeNROIOPUCTHIX
yTileil, Kal, HAapWMep, AJA TOIBKO 9TO IIOKA3aHHOTO HA pHC. 7,
o6neM HeprxogHEX Mop Kpaiine Man (<0,05 em?/r). [IparTmaeckn
TaK#me 00pa3iE ABAMIOTCA OUIFCIePCHHME CHCTOMAMH M CONePIKaT
liBe PABHOBMJHOCTH IOP: MHKPO- B Makponopsl. C ApyToil cTOPOHHL,
OPH UPAKTHYECKE IPEfesbHOM aKTUBHPOBAHMNI MEKPOTODPSL yIJlel
pasBUBAIOT: 0 PasMePOB DePeXOXHBIX II0P OAHOBPEMOHHO ¢ yBe-
aguenweM pasmepos u ofbeMa Maxpomop. Mel BHOBL DomydaeMm
fupmclepeblii yrodh ¢ AOCTATOYHO PA3BHTHME OOLeMaME TOJBKO
TlepeXOflHbIX W MaKpoLOp HOpH HpeHeOpe:KUMO MaloM ofheMe MH-
Hpoﬁop. Iax momazan A. B. Rucemes, mia Takux agcopOeHTOB
HabmonaeTesi coBIageHMe Y/elbHOH HOBEPXHOCTH CcHelera LOp §
¢ yHedabHOH HOBEPXHOCTBLIO aICOPOUHOHHOH NJeHKH ' [AJA TOIKA
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Puc. 9. Oncrrponno-MuEEpockonaIcckasd Pororpadus CHIMKATCII
| €O CMCMIAINOU nopueroctshio (X 50 000)

Pue. 10. 9nCKTPOITO-MAK POCKOMHICCKAS

Pororpadmst cummrarens E, nofTeHCHIOro

30JI0TOM; TIOPHI — TCMOBIC — KPYKOUKH
(x 73000)
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Havaga rucrepesuca. EcrectserHO, 9To dTOT KpuTepuil MCKIIOUAET
13 yHeTa MOBePXHOCTE MUKPOIOP, ©CJIE OHE NPeICTABICHH B yrae,
HCJIROM  3aTOMIISIONUXCA B YUCTO afcOPOIUONHOM oporecce Ko
Hadaka KaOUANAPHOU WoMucHcaumu. PaHee HeMOIICTPHPOBA BINW -
0 RPYTHOMOPUCTELE yToan (puc. 7) mpubamraercs & ajicopbenTam
TAKOTO THIA, '

Crpyrrypa cummkaremeii ocoGemo eTAlBHO W3YYaach B Ha-
ticil nadoparopmu A, B, Rucenennm, Pap 00pasioB 65T coenrab-
HO IpUTrOTOBIIeH IJIA necaenonatus U, [, Hetimaprom. Wsmepenms
HO MeTOfy BHABIUBAHUSI PTYTH BHIIOJIISIICL] B COMPYIKecTBe
¢ H. M. KRamaxumnmm.

OcoBennoctsio cunmraremneii, cnIaamHON ¢ YCIIOBUAMK IOy 4o-
HIA ¥ QOPMUPOBAHUA CTPYKTYDH, SIBIAETCS OPaKRTHYCCKOE OTCYT-
CTBHC LOp ¢ pasMepaMi, OTHOCANIUMUCA K PasHOBHIHOCTI MaKpo-
mop. Tax, mna mauboiec KPYOHONOPHCTOr0 M3 UHCJIa M3YTCHHBIX
cunurarens K o6zom mop ¢ pagmycamu, 66mnmummu wem 1. 10-5 oM,
ONeHEHHEIH 10 BAABIMBAHIIO pryTH, cocraniser meHee 0,05 cm®/r.
Has 6omeo memxomopmeTnix 06pasmoB 9T0T 06BeM BHAYATEIHHO
MCHbBle, '

Crnurarens o6mamaior nu6o OJHOPOAHOMOPUCTON CTPYRTYPO,
Hpunanzeska, TakuM o0pasoM, ® amcopGenTtam MOHOIHCIEPCHOTO
THTA, Ar60 UMEIOT CMemAHNYIO TOPHUCTOCTD, PA3MEITYIO B GOIBIIOM
naTepnate SQQEeNTHBULIX pammycos. Crpyxrypa  ormocuremnmo
KPYIUOMOPHCTHIX CHTUKATCMOH ROCTYIIA IUIA HEHOCPELCTBOHHEX
HabImonertuit Iox BIIoKRTPOHHLIM MHKPOCKOLOM K MOMKOT GHLITH mece-
flOBaNa HpUMeHeHUCM MCTONOT BIaBIEBAHNA PTYTH W KanuIaspoit
KOH/eHcallud MapoB,

B xauecrno mpuumepa ma puc. 9 (eM. BLIeliKy) mpwBeerm oIy~
denssit JI. B. Pagymkesmaem n B, M. JIyKbsHOBITEM 9JIeKTPOTHO-
MURDOCKONUISCKMI CHEMOK o06pasia MeNOBHIHOTO CHIIMKATGII
€O CMEMAHIION MOPHCTOCTHIO, IO3BOMMIOMIEN OIOLATE DaaMepur
paspemumnix nop. @ororpadma pme. 10 (cm. BRICHKY) gaeT mpej-
CTaBlemie o CTPYKTYPe KPYNHOOGHOPONHOMOPHCTOTO —CHIIMKA-
remst I, rjfc mOPH MOTYT GHITH WiiaconPuUmUpoBaHL o pasmopau,
I B pesyubraTe CTAaTHCTHICCKOH 00paboTHE MHOTEX dororpaduit
nodyuena pguepennumanbiias Kpusas bacIpefieicHUs 06LeMOR
IOp o pajuycaM. JTa XapaKTepH3yIOmascs MaKCAMYMOM KpPUBas
usobpaskena ma puc. 11, MaxcaMyM wpuboii memur B o6iacta
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sddesrusinx paguycos ~100 A wau 1.107% em, ¥TO HAXOMUTCA
B YIOBIETBOPIICABHOM COOTBCTCTEMM C PE3YJILTATAMY BEYACICHAR
10 TeopuM KamJUISPHOH KOHIeHCALMU.

Cop6uuoHHile H3MCOPeHUA AT BO3MOKHOCTH foslee HOJIOTO
onmcanns gudiepeHIHATLHEX KPUBBIX pacipejlelieHns 06BeMOB
mop 1o paxmycam. Ha puc. 12 m3oOpasmetsl cTPYKTYpHbIC Xapak-
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ar %
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50 00 »e . 200 W 80 1w 1o 200 a0
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Puc. 11. Ouddepenmmannian  Puc. 12. nddepeunumanbibic HPABRIC
KpHBAA PACHPCR ACHMST OTRCMA pACITpeeICHIs 06beMoB MOPp U0 3dhden-

IOP 1O pajLycasl JUIA CUJLMKa- THRHEM pajEycaM JiId cUIMKATC/ICH:
regf E [0 DJEKTPOHHEO-MUKPO- 7 __ cuamearend A; 2 — CILIMKATENR K; & —cu-
CHOOUICCHR M TAHHLIM nnearean B; 4 — cununxarend B

TEePUCTHRA pPAla CUIHRATEIoH, ¢ HCCIeAOLANTAMHA KOTOPHX MII
BCTPETHMCS B JlallbHCHIICM W3JIOEHIM. Kpusnic paciupeieienns
BHINICIIEHEl IO TeOPHUH KATMIIIAPHOA KoHjlelcanui 1o AecopOnuoH-
HEM BeTBAM ((30TepM cOpOImuE 1apoolpasnsX BCIIECTS. Ha ocm
aGenmee rpadura oriokeHs PPERTUBHBIC AMAMETDE HOP B A,

O6pasis cwimKarescil 1-—3 mpaHAIeH AT K THIY OJHOPOIHO-
nopucteiX. Hpusas [ oTHOCATCS K nanfonee MEITKOMOPUCTOMY CH-
amxaremo A; 1 HeM B IpeoGIajaionieM KOTIMMECTBe IPesicTaBICHE
nopst ¢ dfPerMBHEIM paguycoM 1,5-1077 cm, oTHOCAINMECH K Kiac-
cy mmrponop. [lns chiuraress K (spmeaa 2) MaKCHUMYMY RPWBOH
pacupefeleHnil  OTBEYAOT IIOPH  © o eRTUBHAM  PagmyCcOM
~4-1077 ¢, Taxue TOPH GAMBKE O pasMepaM K pasHOBUIIIOCTH
nepexonunix vop. U, HaxoHem, s uanboilce KPYIHOIOPHCTOTO
cmmmrarena 1o (xpmpas 3) Hamfojiee HACTO BCTpedaloNIHecs IHOPH
yvetor odderrEBHEI paguyc, Omuanmi K 9.1077 cm, JeyRanEi
B 0GmacTd pasMepoB COOCTBEHHO IePeXOfHWX MOD. Hpepspucras
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KpuBas 4 jaeT HPe/iCTAaBICINE 0 CTPYRTYpPe cuiMKaressi B co cMe-
IIAHHOHA 1[OPUCTOCTRIO,
| . Tawum ofpasom, B CHUIUKATONAX MOTYT GuTDH OPeILCTaBIACHL
HOPEL C pasMepamut, OTHOCALIMMACS K KAACCAM MUKPO- U IHCPEXOf-
HHX 10p. OGpasmon ¢ ApKO BLIpaXKCHHOI OMpucmepeIoil cTpyK-
Typoit Ml He uMenu. FerecTsento, UTo B HpUILUIE o HCKIIOUCHA
BOSMORIIOCTL  LONYYeHHST CAMKAreTell ¢ Taxoll CrpywTypoil.
Taxue o6pasust nerpevanucs cpefin MOPACTHIX CTEKO, H3YYeHIILIX
C. II. Mmauonni.
Rax yme ymoMmumamoch Bume, IS MOPHCTHIX agcopbonron
i ajtcopOIUsT 3aBHCUT OT TPUPOIHL IIOBEPXIOCTH a/[cOPOCHTA 1 ajicop-
OupyeMLIX MOJCItYJ, BOIMUUIE YASHLUON THOBOPXIOGCTH W CTPY -
1yper amcopbenra. Lenu ompepesnaonieil cocraBisomeil BaauMo-
JlCHCTBAS AficOPGUPYOMEIX MOJICKYJL € TOBOPXWMOCTBIO SIBIAIOTCH
AHCTICPCHOUHLIE CHIILI, TO B TONRKMX MOpaxX aficopGenTa madaogaeres
o erT HOBHITEUH AXCOPOIUORILIX TOTCHIEAIIOB WK TOTCHITHAIb-
HO#l dmeprnu agcopGuun WO MPUIRIC MAJIOMKCIHS oo TPOTUBO-
TOJORUBIX  ¢TeHOK Hop. ItoT 3ddent B maubompmicit  cTellemu
TPOABIAETCA B CIy9ac aKTUBILX Yriel, COCTOSMUX U3 amolsap-
HOTO BelilceTBa — yriiepofa. [laske sHAaUMTenbIHIM MOCTOMIIIBIR
JEUHOMBHEIT MOMCHT 8/Ic0POMPYOMIIX MOJIEKYIT MOJKET UTPATh BechMa
MaJIyIo poJib B 8liepruy B3aMMONIeHcTBUA MOICKYJI ¢ HOBOPXHOCTEIO,
HPaRTHICCRE LEJIMKOM O0A3AHIIOMY JUCICPCHONNGIM CHIIaM.
Jast reTepomonApHoro amcopbenta, KPUCTAIINYCCKAS pemerKa
KOTOPOTO COCTOUT U3 WOMOB U aficoPOUPYEMEIX MOJIOKYI ¢ HOCTOMH-
HHIMU JIUHOTHUBIME MOMCITAMH, alCOPONIA B 0CHOBIOM IPOMEXO-
TUT B Pe3ysbTaTte MPOABIENUA BIACKTPOCTATHICCKEX COCTABIAIO-
WHX MOJIeKYJIAPILIX CHJI, T. @. OPHCHTANNOIHON W WHAYKIHOHHOH
cocrasagionux, Wupywiumonnsi sdexr XoTa m Meublte, Ho co-
M3MCPUM ¢ opmentanuouHuM. B caywae me amcopGuum memomsp-
HLIX MOJICKYT, B 0COGEHHOCTH MAaJIbIX IO pasMcpaM, HaTpuMep Mo-
JIGKYJL a30Ta, WHAYKITHOHNAS COCTABIAIONAA B3aRMONCHCTBHA MO-
KT CYIMCCTBCIHO IPeBLUIATh JHCIePCHOHIYIO COCTABISIONMYIO.
| JTo 0053aHO OUCHB CHMLILIM DJICKTPOCTATHICCKAM IIOJSIM, CO-
37aBaeMbIM WOHAMMA, XOTH H XaPAKTCPH3YIONIMMUCH DCBKHM CIIa-
lanyeM HaNPMKCHUA WOJiA ¢ yBeJAWYeHWeM PaCCTOAHUA OT HOHA.
Tar, manpmmep, Tpm amcopObnum a3ora Ha COPHORMCIIOM Gapuu
U Ha KBapIme (CHANKATede) B MOJEKYJIaX asora WHIYIUPYIOTCA

21

Declassified in Pairt - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7



Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7

XUTIONbHBIe MOMEHTHI, CO0TBeTcTBeHHO pashuie 0,8 m 0,9 meGasn.
Hax uspecTHO, I MOTIeKYJI CTONE MOIAPHOrO BelllecTBa, KaK BOJA,

M TOCTOAHHLIA TUMOILHEIH MO=
M2 MeHT cocraBnsier ~1,8 nmetas.
740 IMoaromy moxHO 3apaHee Ipen-

noJgarath, 4WTO HAJsA pAda Be-

159 HecTs aficopbuma Ha reTepo-
120k moNSIpHLX afcopbeHTax u, B

YACTHOCTH, HA CHIHKAaresie
1710 E OymeT MAJNO OTIHYATHCH  OT

9UCTO BIIEKTPOCTATHICCKON afl-
700 F copOmmun, IS KOTOpoll Xapak-
TCPHO OoTCcyTcTBHEe 3dderTa mO-

o BIIEHAA afcOPOIHOHHRIX 0~
e TeHUUATOB B TOHKHX I0pax af-
d copbenta. Hpyramm ciosamu,
70k B TaKUX CIy4afgx PONb CTPYK-

Typul amcopOexTa Oyjer mano
60+ CHRAZLIBATLCA HA amcopbumu.
(; TOYKHN 3peHHES BHIABIE-
HUS PONY CTPYKTYDPH BaiRHOe
3HAUEHHE WMeeT HCIOCPeNCT-
BeHHAST  BKeIopHMeHTaJbHAA
OUeHKa Pa3Mepon HOp ancop-
GenToB, [IJIA KOTOPHIX YiKe
CTAHOBATCH 3aMEeTHBRIMHA OTIRIIO-
menud GOPMH H30TEePMH af-
cop0UyH U, COOTBETCTBEUHO,
wpunolt  puddepennmannHoi
TOIIOTE amcopOuuy OT CBOM-
CTBeHHBLIX JUJII HeMopucroro
Puc. 13. AGCOMMTHBIC H30TCPMLI aj- TeMmecTBa ACopUeLTa. OGHO?-
COPGLTN 1apoB MCTHIOBOTO cmmpra  Has HHes ITHX HCOMe0BAIINM,
npu 20° mua weapua (O), CWIHRArCIA  pa3BUBAaeMBIX B manrelr aabo-
K () = cmmmareas £ (L) patopun A. B. Kucemnessim, co-
¢TOSAIIA B TIeperofie OT OTHOCUTEILHBX BeJIMTHH aicOpOIui i Tell10T
a;lcopbTn, O7iteCeHHLIX K eMUHMIE Macch ajlcopbenta, K BEudu-
HaM aBCOJIOTHLIM, OTBEYAONM eTHHNILC TOBEPXHOCTH afcopOeHTa.

50

40
34
20

70
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3a nBa HpomefmuX rofa GHIIA 3aBePIICILI MCCleRoBanua abco-
JIOTHHIX HB0TEPM W TEIIOT afcopbmum Mapon MCTHIIOBOTO . CHHPTa
n w30TepM axcopCluu MapoB asora M TelTaHa Ha afcoplenrax co-
crasa SiO,.nll,0, 1. e. Hbapme, KPYLHO- M MCIKOOAHOPOAHO-
mopuctHX cunurarenax. Ilpegsaprrenslo pasiMYHLIMU MeTOZaMU
OLIIM HaTesKHO OUpejeleHLl BCIMYMHL yAeIbHHX IIOBepPXHOCTel
agcopberrros, IIo ONGITHHM - JAaHHEM, a0COJIIOTHLIE H30TCPMEL
ajicopOrmy MapoB MeTUIOBOTO CHEPTA U a30Ta Ha KBapUe B CWIIH-

| |
aq/ 2z L
%

Puc. 14. Houambumit yuacTOK abconOTHOH M30TCPMH ajcopbumm napos
MeTTEIOBOTO cimpra 1px 20° i Kpapna (O), cannraress E (V), cannkarens
K (A) 7 cummmxarens A ((OJ)

karensXx E, K 1 A ¢ sQderTHBEEMEA pajuycaMm IHOP I MaKCH-
MyMOB KpHBHX pacupemenenua ot 9-1077 go 1,9.1077 c¢m cosma-
Fadm B 06GNACTAX MOHO- W HONEMONCKYJIApHOH ancopbmmu fo
Havaja RAIWIISPHON KOHXEHCATMM.

Ila pume. 13 mzoGpaskeHH aGCONIOTHLNIC W30TEPMH afcopGmmu
UapoB MeTHJIOBOTO CUMPTA s KBapma m cuamkaremei E m K.
Ha ocu opAwHAT OTIOKEHH BeJIMUYWHE afcopOlum B MHUKPOMONSIX
Ha 1 m? momepxmocTH ancopGenra. Coplafenye m30TepM B amcopo-
fMoNHO 06J1aCTH BIOMHE YOBJIeTBopuTenbHo. OgHAKO MacmTalb!
rpafura He IO3BOJISAIOT OUEHHWTH 00JacT¥ MAaNHX 3aNOJHeHHI.
ITosToMy HadasIbHEIC YIACTKH H30TCPM IapPOB MCTHIIOBOTO CHUPTa
IJiA KBaplla, KpyHmnomopmeToro cuimearena K, cummxarenas co
cpofnEM pasMepoM Hop K ® TOHKOIOPHMCTOTO CHINKarens A
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UpuBejleHsbl 1ta oTReabHOM puc. 14, Cosnujerne abcomoTHMX H30-
TepM He BHISBIBACT HHKAKAX COMHeHWUI.

AHATOPHTHEIC PesyIbTaTH HabIIOMa0TCH KT amgcopbiun mapos
430Ta Ha KBaple, CUIMKarend K 7@ TOHKONOPUCTOM cuAMKarede A,
Hagamrumit ygacror adcomoTHoi H30TePMAL ajcopOuuu Hisi dTux
agcopbenton uzobpakes Ha puc. 15. Tarum o6pasom, agcopbmus
a30Ta He pearapyer Ha CTPYRTYPY CHIMKareeil ¢ mpeobiamaonri-
MU pasMepavi HOp B UHTepBaje SPPEeRTHBHLX PajuycoB  OT
4-1077 g0 1,5-1077 cu. BepoarauM o0LACHeHEAEM HTOT0 ABISETCH

] ]

01" 12 p
3

Puc. 15. Hudanbunil ygacrok aGeoioTHONR H30TepMEL afcopSIimy Tapos as3ora
Hpuw —195,7° it KBapma (O), cmnmrareas K (»\) # cmaurarens A ([7)

OIpeIeIoIiag Polib 2MAEKTPOCTATHISCKUX COCTABIAIIAX BO B3a-
MMOACHCTEHE aficOPOMPYEMBIX MOIEKYJ ¥ HOBEPXHOCTH CHIILKATe-
I, AN KOTOPHX DPPeKT MOBHIIeHUs afcopOUHOHHBIX NMOTCHIMA-
JIOB B TOHKHN HOpax He IMeeT MeCTA.

st Goslee KPYTIHLX aTONAPHHX MONCKYN N-TelTaHa HMCHCP-
CHOHHAfl COuTABJIAIINAA aAcOPONUMOHHOTO B3AUMONEHCTBHSL YiKe
UTpPaeT OUpeeNAIOMYI0 posib. JPderT WoBLINICHUS afcopOIHOH-
HbIX HOTEHINAJOB B TOHKAX MOpax IPUBOIMT K Pe3KOMY HOBHIINe-
U0 ajcopOiuu A MeTKOIMOPUCTOro CHIMKareds A [o cpaBHe-
Huo ¢ Gonee wpyunomopucteiv K. Ha pme. 16 maofpamens abeo-
JUOTHEE M30T¢PMII aficopOIUH TapoB IeNTaHa Ha CHABKATredsx K u
A. WsorepMa 1711 MeIIROTIOPHCTOTO CUTHKATeIsI A He TOIBKO pacIo-
JojKeHa BB, HO M Oojiee KpyTo mojpuuMaerca. Tammm obGpasom,
IJIA TellTaHa B UHTCPBalle 3QPeHTUBHHX pajuycoB IOp CHIIHKA-
rexeil or 4-1077 mo 1,5-1077 cM y:ee crasniBaerca ddderT mOBEHI-
HIeHNA afcopOHUOHHAX NOTeHIMAJIOR.
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|
|

UenocpeacTseminie  KalopuMcerputcckue mamMepeuns audde-
pOUIMAIBHEIX TEINIOT AafcopOIMHE MapoB MCTHJIOBOIO CIMpTAa Ha

KBapue W cmmrarcaax K m A ycranonmiam B IpefielaX omunbokr

Puc. 16. IHavamelnid yubcerok abcoloTioON m3oTepMII axcopboum
npm 20° mapos n-reurana fmus cunnnrareas K (A) u cunmkarcesas A ([J)

Anar .
M

20
7
/6 [
74
7
70

2 4 6 8 1072 th 16 18 20 mh
M

Puc, 17. Abconornas wpusaa puddepenmumantiod TemmoTm agcopbouu
HapoB MCTHIOBOIO CIEPTA: MJIA KBapHa (Q), cummkaresad K (A) w cmnm-
rarena A (1) 2

OIBITOB CcOBHAfeHUA abCOMOTHHX KPUBHX IuddepenmualbIix
oot afcopbuum B Toll obnacTu samoXHCHMII, B KOTOpoH Ha-
Giomanochk copOaficHue abcoaoTnnX usortepM ancopbumm. Pesymn-
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TaTHl 9THX ONETOB H300paskeHs Ha rpaduxe puc. 17, Ha ocm opan-
HAT KOTOPOTO OTIOMeHH AH(depeHHmaAbHBE TeMIOTH afcopOnum
MIIA KBapha, cuanmrarelisi K co cpemHedl HOPACTOCTBIO U MeTKO-
MOPHCTOL0 CRIUKATeMA A, a Ha ocu abciuee — abCoOTHEE
BeJIMYMHL aficopOnME B MEUKpOMOAAX Ha 1 M? mosepxHocTu amcop-
GeHra.

Ry OV v v
a9 Q02 Q03
e
\4 'y_‘}
S «
! i ]
a7/ gz 7

Puc. 18. Hawamrusic yuacTkE abCcOmOTHOR ®W30TCPMH amcopGomm OapoB
MCTHJIOBOTO CIBPTA HA KBAPHE, CHITKATCIAX I AJIOMOCHIHKATENIAX

1lxomaps won mudbepeHnmancHOl Hpunod OO0 TPpepHBHCTOH
JMEEM CKPHTOH TeIUIOTH KOHOeHCAIMH NpelcTaBisfer cobol d9m-
¢TYI0 TeINIOTY HAaCHINeHNA eNMHMIE NoBepXHocTH afcopbeHTa
Si0,-nH,0 MermaoBmm cmuproM m coorBercTByer 180 spr/cm®.
TMpuGaBup moNHy0 MHOBeDPXHOCTHYIO 9HePTHID METHIOBOTO CIHpTA,
pasuyio 48 spr/cm®, moiayunM a0cONIOTHYIO TeINIOTY CMadHMBaHmf
eIMHMITH IOBEPXHOCTH afcoplelTa JKEEKEM METHIOBEIM CIHPTOM
B 228 3pr/eM?, XOpomIO COBHANAIIIYIO ¢ Pe3yibTaTaMd HelloCpesl-
CTBEHHEIX W3MCpeHml, B cpefgmeM coctaenaiomux 230 spr/cm?.

B TecHom conpy:kectBe ¢ Hamiedl maGoparopmedr H. M. Hama-
KHHGIM 1IPOBeJeHo OOINMpPHOEe MCCilef[0BaHAe M30TepM agcopOmum
1apoB METUIAOEOTO COMPTA Ha ANIOMOCHINKATEIHX PasjIdmiHoro Co-
craga ®m crpyktypel. Ha pme. 18 m3o0paskeHH [Jf Das3iInIHBIX
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WHTCPBATIOB OTHOCHTCALHLX JABICHUMH aBCOJIOTHLE HM30TEPMEI
amcopOnum A7 KBaplha, CHJIEKATONOH m TATH 0o0pasuoB alioMo-
cunmxareneii, Xopomee coBHafeHne afCONIOTHHIX W30TEPM JJIA
ajicopOIKoRHol 06TaCTH ytasHBaeT La To, uro fusndeckas afcopo-
Imst, OLPeACAAOINASCS B3aWMOMEHCTBHOM MWIONBHEX MOJeKYIl
MOTHIOBOTO CUMPTA C MOBePXMOCTHHIMH THIDOKCUIBHHMA I'PYIl-
faMI WA aTOMAME RHCJIOPOfia, MAajo YYyBCTBHTCILHA IX TOMY,
JIeIRAT NIE IO, HEMM aTOMBl KDeMIHA WJIW AJIOMIHIES, CHOCcODHEe
B CTPYHTYpe aJIOMOCHIIMKATOB 3aMCHATH APYT Mpyra m oliajato-
W@e B HEX OfMHAKOBLIME KOOPAHHALMOHHHIMA dmcjiama. MorKHO
UpeAToIaTaTh, YTO MPOABICHUC BOLOPORHON CBA3M BO B3aUMOJCH-
CTBHY MOTEIIOBOTO CIMPTA ¢ HOBEPXHOCTHIO CHUIAKATeNell U KBApLa
He IpHUBEJleT 1t CKOIb-IH00 OTINIHLIM Pe3yIbTaTaM OT PacCMOTPeH-
HOTO CJIyYasd DHIEKTPOCTATHUCCKOTO B3ANMORCHCTBHS [UUIONBHHIX
MOJIeKYJ ¢ TOBePXIOCTHIO. :

Ta®oBH OCHOBHHIC PC3YJBTATH IANIMX WCCIAeAOBAHME coph-
UWOHHHX CBOHCTB cHimKaresioil pasmoil cTpyxTyps. Ouu mponmin
CBOT Ha POIb CTPYRTYDH B afcopOnum Tapoo0pasHHX BeMecTs
B CBA3H ¢ MPUPOROH afcOopOMMOHHLIX CHIL.

B ommmume or cunmKareiell W alOMOCHIMKATHLIX afcopGeuTos.
AKTHBHBE YTIM COCTOAT U3 aTOJAPIOro BCIecTBa — YTJepofa.
[looToMy Pusmtuccras afcopbuma FasKe AHUONLHHX MOJICKYJ opra-
HUYCCKMX BOICCTB B OCHODBIOM 00si3aHa NACIEPCHOHHNOMY B3aMMO-
feitcrBrio. Masbic pasMepnl MERPOIOP AKTABHLIX YTJIeil UPUBOAAT,
¢ OfHOil CTOPOIIL, 1 BechMa Pe3I0 BLIpaskeloMy 5QPerTy HOBLI-
monus afcopbnumonunix morcunuanos, G gpyroil cTOPOUE!, B CIy-
ga¢ KPYHHOUWOPUCTHX AKTHBILIX YTIICH, KOTHA PasMCepPLi MUKPOTIOP
IpUOIIHKAIOTCS K BOJIHUNIIAM, XADAKTCPHLIM [ Pa3mOBAIHOCTH
HePOXOXHKX TIOP, WM KOFAa MUKDOUOPH B yrie Boolile OTCYT-
CTBYIOT, 3aMCTHOTO s(feKTa MOBLIMETIMA afCcOPOLMONILIX HoTCH-
nuason mic nabmomaercsa. 1lopToMy WIS aRTUBILIX YIJICH BINIHIC
CTPYRTYDH Ha afcopOmuIo BrIpaskeno Gosiee pe3Ko.

Dra umTepecHmas TpobicMa WoABepriach B JaGopaTopuu Jie-
TampHOl paspaborre. B pesyabrarte Tomyumia RaibHeimee pas-
BATHC TOTeNTAANBIAA ToopHUs ajicopbumn raszoo6pasHEX ¥ Tapo-
06pasHLIX BEINECTB, B KOTOPOM YWOT BIMAHUA CTPYKTYPHL aacop-
GolrTa WTPAn OCHOBHYIO PONb. ORCICPUMENTANIFHEE HCCICNOBAHMS
B 9ToM HaTpaBIcnmy paspasaiuch B ocmopmoM E. [I. 3asepumoit.
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Jlatst onbToB MBI pacHojaramm o0pasiaMu ARTHBHHIX yIaeil,
HOJIyYCHHBIX (IyTeM IPOTPeCChpyIolero akTHBHPOBANUA ra3oobpas-
HbIMIL BelleCrBAME  PalJiMUHEX KapOOHUZ0BAHHBIX OPTaHHYeCKUX
semecTs (caxapa, GeHONANBACTHAHON 1 IpeBecHON ecMol T T. TL.),
U [paKkTUYecKd HCUOPHCTBIMH  BHCOKOMMCIEPIHPOBAHHBIMEC TIPe-
napaTaMi Y:Jlepofga, HaUpmMep, TepMuuccKE 00paloTaHHLIME ca-
KaMi co chepruccrumu dactimamu. Hecxonbko cepmit o6pasuos
AKTHBILIX YiJledl TaKMKe IPOTPeccHpPYIONiero aKTHBMPOBAHMS GELITO
TOTyYeHO NyTeM TCPMUYeCKOTO PAasloKCHUA OPraHAvCCKHUX Be-
HeCTB COBMOCTHO € HEOPraHMYCCKUMHU AKTUBAPYIOMEMU KoGaB-
xama. Tarmv o6pasoM, aKTUBHEE yIuli 00pPasoOBLIBANA DAL aICcOp-
OeHTOB, HONyYeHHHIX DPa3MYHEIME METOFAMM, HauWHad OT Upes-
BEIYAUHO MEJIKOMOPHCTHX BIUIOTL KO TIPeNEIbHO KPYHIHOTOPHCTHIX
¢ 33aROHOMe[PHO H3MCHAIIEHCH CTPYKTYPOL.

Jeranpro msywennsle usorepMbl  agcoplIEE  HapooGpasHbIX
BCIIECTL HO3BOMMIM BLYMCINTS TAK HABKBAGMYIO XapaKTCpHCTHUC-
CKYI0 KPHBY0, ABJIAION(YIOCH B HOTeHIHANILHON Teopuu afcopommi
OCHOBHOH XapaKTePHCTHKOW T0/A afcopOlmoHHEIX cHIl afcopBer-
Ta. JTa Kpuuas BHpa}iaeT B MHTEIPAIbHOM Bulie PACHpeeOHHC
BATOMHCHHEY 00bemMoB agcopGIuOHHOTO MPOCTPaHeTBa O agcop6-
LHOHNILIM ToTeHIHAaNaM. JpyrnMn caosamy, oda ABIAETCS aHajo-
roM IOTeHUnalbHoll (YHKIMA, CBA3BIBAIONICH [IOTEHIHAILEYIO
9HEPTHIO aficopOUMM ¢ paccTosiitmeM 0T HOBePXHOCTH afcopBeHTa.

Tax waw jucHepcnouHble CHIB He 3aBUCAT OT TeMIepPaTypH,
TO BEINCIAEHHKIC [I0 M30TepMaM afcopOImi TapoB I PasmaHbIX
TeMHEPATYP XapaKTepUCTHYCCKHEe KPHBBIC NI PacCMaTpUBaeMOif
cucTeMul afcoplent — Hap Xopomo coBDagalor. Vuade romops,
XapaKTCPUCTHYOCKas KpUBasl He 3aBHCUT OT TeMIepaTypel. [lus
PasyEUILIX BapOB XapaKTepucTHYecKne KPUBBle ABIAOTCA afdur-
e, [Roadpumment addmmmoctu §, paBuuil HocToAHHOMY OTHO-
UICHATO afcopOMIOBRKY MOTCHIIAIOB, HPKU OJMHAKOBLIX 3all0IHe-
HUAX 00beMa ajlcopGnMoHHOT0 TPOCTPAHCTEA HepeflaeT BIANARNE IPH-
possl mapoolpasHoro BemlecTBa Ha XapaKTePHCTHYECKYI0 KPHBYIO.

Jns yMepeHHO IPoaKTABNPOBAHHEKX YIJlel ¢ OTHOCHTCIBHO Medi-
RUMH MHEKpoiopaMu et IOBHIIeHAS aXcOPOMHOHHEX ITOTCH-
IUaJIoB cKazLiBaeTcsl Ha (opMe ypaBHEHUA XapaKTePUCTUYECKOE
KPWBOH, WM¢iomel BHA . B

W =W, ", 1)
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|

rne W — sanommenuniii u Wy— npefeasunit oGheMLl ageop6-
I(MOLIIOTO HPOCTPATCTBA, € — aficOPOMUONTILIA ToTeHuranr u & —
HapaMeTp QYUKIME paclIpefeaeiinst afcopOIHOIIINX TOTCHIHAIIOB,
BABHCANMA OT Pa3MCPOB MEKPOIOP yIuisl. D10 ypaBHeHHe GHLIIO
Teoperuteckn obGocuonamno JI. B. Pamymxesmuom.

ARTHEBHDIC yTITH, I KOTOPHX XapaRTePHCTHICCKOC YPABICHIE
BoipazkacTest Gopmynoi (1), mamu GLIII OTHECCHN K ICPBOMY GTPYK-
TypHOMY THIy. 'ak Kax B pesysibTaTe c;KATHA B MO aficopOIBOH-
HEIX CUJI aJICOPOHPOBAHILIIL ap NPaKTUICCKH HOMIIOCTHI0 KOUICH-
CHPYCTCA B JRIIKOCTL, TO 3allOJIICHHLIT 00heM ajcopbnuonnoro
npocTpaHcTia W MosieT OMITL BHIpasKCH NPON3BEJCHHCM ¥3 BOJIH-
9HHEL af,cOPOIAY @ 11a MOMAPHLIL 06LeM afcopupyeMoro BemmeeTBa
B yxugioM cocrosnum V. C ppyroft cropomu, wo Momamm, ancopo-
HMUONHLIA [oTenuasi MOKeT GGiTh BLIpasKeH Wepe3 PaBHOBCCHOE
oTHOCHTeNIbHOC Aasiclue Hapa /P

e=RTInP/D. 2)

_ lompaysch dTMME B3aBHCUMOCTAMM H yIuTHDas a@uUIocTs Xa-

! PaRTCPUCTHICCKUX KPHBHIX JUIA PAa3NUUNLIX IapoB, JIETKO HOJY-

| uaeM M3 XapaRICpUCTHUcCKOTO ypasienus (1) ypabmemme mso-

| TCPMBL a/1copOInH J11060T0 IapoobpasHoro BEMECTBA JIIA akTHBIETO
YT TePBOTO CIPYRTYPHOTO TUTA

Ww. —DB--(g g/ Py

| a=—7te F . (3)

Ilpenenbunit  06noM  agcopGumomnmoro nupoeTpameTsa W, B mo-

; CTATOTIHO Y/OBJICTBOPHTENLIIOM HPUOIWKCHHE Ho B3aBHCHUT  OT

7 TPUPOALL Lapa.

Romcraurn ypannenua Wy u B cOOTBETCTBYIOT CTanjiapTHOMY
wapy, ofsrmo GemsoiLy, W OmpeNeislIOTCs U3 DRCICPHMCNTAbHOMN
u30TePMI afcopbunu mapon Geusoda. Ilyrem sorapmfmuponamms
ofeuX wacreil ypaBieHums u30TopMsl amcopCumu (3) mpmBopsTCH
i nmHedno# dopume. Pre. 19 maer mpepcrannenne o mpuMenuMocTH
YpaBueHus LA CCPUM alTHBNNX Yric# m3 caXapa Iporpeccupyio-
| HIero aKTUBHposanmsl ¢ obrapama fmo 50% B muponoM mHTepBadCe

OTHOCHTEJILHEIX fanieuu#t or 1-1075 go 0,4.
O6e roncTauTs ypasreuus W u B saBHCAT OT CTPYRTYPH YIIA.
ITpemonvurtit 06TeM afcopGNUOHLHOro MPOCTPAHCTBA TPARTHUCCKH
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Prc. 19. YpaBueiie H30TCPMBl afcopOIEN TIAPOB Gensona HpH
20° B smneiHOA opME A AKTHBRHEX YITek U3 caXapa Nepsoro
CTPYKTYPHOTO THIA

coBIazaeT ¢ o0BCMOM MUKPONCP YTJIA, 1e)IKOM 3alloIHAIONIXCS
B pesysbIaTe UHCTO ajlcopOIHOHHOTO IIpoliecca. Komcranra B

AW oS 3ABHCHT OT PasMepoB MMKPO-

ardE top. Yem Menbue MHKPOIO-

ar /\‘35 pH, TeM MeHbIIe KOHCTaHTA

20k 55 / \ B u 1eM Kpyde TONBEEMAaeTCH

ro KpUBasi M30TePMHl B obmacTa

15 \ MaJIBIX OTHOCHUTCIBHHX JaB-
aeHni.

o1 Ha pume. 20 mzobpamenst

5L BHYMCITRHEEE 10 TeCOPOTHON-

\\ HBEIM BCTBSIM H30TEPM COpOmuME

5 ~—\7;-:\‘/03;” mapoB Boxs Nuddepennmaas-

Hiple KpHUBLHE paclpefeaeHIs
Prc. 20. Hupdicpeunmanbuele KPHELC P P P
pacnpepemenmi 06beMOB  nop 1o d¢h- oGBeMoB [OP 10 2PPHeRTHBHBIM

(I)OIQT%BHLIM pasnycaM NS AKTABHEIX 'palII/IyCﬂM hits: I[py[Mepa_ Tpex
yriaeu m3 caxapa HpOl‘pUCCprIOHI(‘Iui :Y 6 -
G rTIBAIH XapaKTepHHX 00pa3uoB yriaei

"3 caxapa HpOTPeccHpyIonero

AKRTABHpOBanNMA ¢ oOrapaMu B upemesnax or 23 jo 48%. Hpu-

BBl HAIVIANIO MWINOCTPUPYICT BO3pacTaHne pa3MepoR MHKpPO-
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| Mop TMO Mepe aKTHBUPOBaHus yrig. I rafamme cpaBEABaloTCH
BeIMYMHLL KOHCTAHT B ypaBHenua maorTepMs! ameop0mmm @ cooT-
BeTCTBYIOMMe MAKCHEMyMaM KDUBLIX DacIpeNelIelHs — pajuyChl
mop r. :

Tawnm o6pasom, Bonuduna Komerautit B, ompefenaomasn dop-
MYy H30TepPMSI aficopOiun, cBA3aHA ¢ Pa3MepaMi MIEKPOIIOP aKTUBHO-
ro yras. Eerecrsenno, uro aGcomorniic m30TepMil agcopGman ma-
POB AJIf aKTHBHKX YTilefl MepBOro CTPYRTYPHOTO Tulla C pasiny-
HEIMH pasMepaMyl MEKPOTIOp He MOTYT COBIAfaTh, TaK KAl BIMSIHEE
CTPYRTYPHL YT CRABEIBAGTCSA Ha KPUBW3HC M30TEPM, B 0COGCHHO-
CTH B HaTaabHo# o6macTi. '

Tabunmma

Yrons ‘ W, cm?i/r B . 108 r-10® cm™
B+ . ..., . 0,305 0,55 13
. B5 e e e e 0,530 0,89 15
B6 ... ... N 0,553 0,99 17

* C moupasko#l na Toammny ajcopbLEONIIOR: TITCIKE.

AKTHBHME yraM, IpoaRTHBHPOBAHILe MO ofrapos, ofHYHO
OpeBEIIAIONmX 75%, OTHOCATCS KO BTOPOMY CTPYRTYPHOMY THIY,
Muxporopsr Takux yrieit Goseo KPyIHLIe M IO pasMepaM GIm3Ku
} HEPOXOAILIM [OPAM. & B PAMC CAYYaeD B PO3Y/ILTAaTe BEIFOPAHMS
PeBPATIIINCE B Mepexofunie MOPsl. Ifdert mosEmenus ancop6-
IOHHBIX TOTENNUANO0B B TAKHX IOPAX CTAHOBUTCA MPAKTHISCKE
HesaMerHEM. [losTomMy BTOpOH CTPYRTYpHEIL THED CBOlicTBEHEH
He TONLKO BeChbMa KPYMHOHODHCTHIM aHTHBHEIM YTJIAM, HO W He-
TOPHCTHIM  BHCOKROXUCUOPIUPOBAHHLIM TperapaTaM  yrilepoda,
Hanpumep caskaM ¢o cdepnueckuMy dacTmuamm. B oGomx CIIy"gaax
KpUBH3HA MOBEPXHOCTH yiie He OKAa3HIBACT BIMAHKA Ha afcOPOLMIO,

XapaxrTepucTHICCKOC ypaBUeLne [T ARTEBHOTO YIIa BTOporo
CTPYKTYPHOTO THIIA HMCCT BHJI

W =W ™, (4)

rre Wy — Buopb mpemeanummil o6nom ancopOOMONIIOTo IPoCTpaH-
¢TBa M M — MapaMeTp QYHKINE pacIUpe/esIcHKA aj(cOpOIMORNILIX
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morennuanon. 1lyTeM, aHAJOTHYHLIM Y#ie B3JI0MKEHHOMY, MOKHO

HOIY4NTh ypaBleHHe M30TepMbl agcopbmum moGoro napoolpas-

TWOro Bellectsa il aKTMBHEIX yTJed BTOPOro CTPYRTYPHOTO TdHa
T

w —A B g P/ P

== 'T/"' e N (5)

TPAMCHAMOE B UWIPOKOM WHTepBajie PaBHOBCCHEX OTHOCHTENBILIX
MaBIeHAi Kak ) KPYNHONOPUCTHX aKTHBEHX yIveH, Tar o MJIfA
HEIOPHUCTHX HpellapaToB yriepojia.

a

0 L L L 1 : ! L i i .

. 2 02 03 Gk 95 0F 47 498 Q9 10
’fqﬂ/’ ) —ﬂ
1070 % 2

Puc. 21. Xapawxrcpuermuccxme Pme. 22. lH3orepmsr agcopboum ImapoB
KPUBHC I AKPUBHHIX yraci 0eusoia Jiad AKTHEBALIX yraei 1-1o u
1-10 ¥ 2-T0 ¢TPyLTYypPHHX TADOB 2-T0 CTPYKTYpPHHIX THIOB

Puc. 21 mumoctpmpyer pasimume B QopMe XapaKTepucTHIe-
CKEX KPWBHIX ;Ui aRTUBHHIX Yriedl HepBOro I BTOPOTO CTPYK-
TypHEX THIIOB, [[Jig yras mepBoro CTPYKTYpHOIO THIA 00JIb IR
Iofe TipejebHoro 06bemMa afcopOuuoHEOro IPOCTPAHCTEA OTBEUAIOT
HOBHINeHEHHE :uadeHus ancopbumoEunx morennuamnos. CooTser-
CTBYIOMHAG HTHM XapPAKTEPHCTAIECKAM KPUBHLIM H30TEPMEL agcop6-
nan napos Gemsona (B = 1) maoGpaenmst Ba puc. 22. Maorepma
IS YriA Tepl:oro CTPYKTYPHOro THIA XapakTePHayeTcs Pe3vnM
NOBHICHNEM BeJIHYMH ajcopbumm B 06JacTy MasbX OTHOCHTCIb-
HHX [aBIcHHH, TAK 9TO IpU OTHOCHTENHHOM JABJICHUN ~A0,2 ymxe
TPaKTHYeCKA AOCTATATCH Npefest agcopbuuu. Masorepma A yrad
BTOPOTO CTPYKTYPHOrO THIA HOKAIRBAST MOCTEHEHHOe BO3pacTaHNe
amcopbumm BO BCeM WHTCpPBAaZe OVHOCHTEILIIBIX NaBIICHMI.

a2
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®opwma msorepmer amcopSuun I afcopGeNTOB BTOPOTO CTPYIL-
TYPIOTO TUNHa ONPCMCIACTe KoHCTaHTod A ypasdenusa. Meciemo-
Baume m30TepM afcopbuuu Hapon Gemsoma Ha KPYHUOTOPMCTLIX
AKTABHHIX YIifAX ¥ 00pasmax HeNOPHCTHX CasK HPUBEN0 K BeIIi-
unHaM A, Onuswmm K 41073, 910 aBTOMaTHWecK: 0BycioBIWBaeT

P74
é
Alajo
2+
gt
i i
B |
|
i |
710 }
|
s !
" | o Came |
A o yEeasl {
J 1 { L 1 L { MM
ST 0w v el %

A A A R

Puc. 23. Usoropuu ajicopbnmm denona us sogmmx pac-
TBOPOB ANA cak® (QO) H KPYNHONOPHCTEIX AKTHBILIX
yrae# ns caxapa (A)

Xopomiee cobHOafenne abGcoNOTHHIX HB0TEPM afcopfuum, 9To I
mozTBepiKaaeTcd Ha onnire. Taxoil BuBox pacmpocrpausercs rarike
u Ha (UsMIecKy0 ancoplOHI0 PACTBOPEHHLIX BEIIECTB.

B mauecrBo mpumepa ma pme. 23 OpEBefels COBMCMEHHbC 34
CUeT M3MEHeNNs MacmTaboB IO 0CA OPMUHAT WB0TEPMHI amcopbmu
heHoia M3 BOMHEIX PACTBOPOB Ta ABYX 06pasnaX KpPYMIOMOPEOTEX
yrae# u caske, mamepenunie Ii. I'. Ipacunprunosnm. B azcop6-
OuoHmOA o6jacTd [0 Havala KAOWUIPHOTO DPacCaMBaHUSI —
npouecca, aHATOTHYHOIO KaNWANAPHOH ROBACHCANNH, BCe DKCIe-
PEMEHTAJIbILIC TOUKH JIOMKATCA Ha OAILY ¥ TY ke usotepmy. Ecre-
CTBOHHO, |TO OTHONICLME MAacmTaGoB Ha 0CH ODPAWEAT PaBHO

3 Honaagst ua MCIKEYHap. KoIlrpecce mo XMMMA 33
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OTHOINGHMIO yJeABHEX II0BEPXHOCTeM paccMarpdBaeMblX ajcop-
GeHTOB.

O6cyxpaeMile ypaBHeHAA H30TepPM afcopOMuE VIS aRTHBHBIX
yriieil NepBOro W BTOPOrO CTPYKTYPHHIX THIOB IepeflaloT BIuAHUE
HpEpPOMNH HapooGpPasHero BemiecTBa Ha afcopOUMIO; OHO BEHpaKaer-
cA dUepe3 KOHCTaHTH ajicopbupyeMoro sellecTBa — MOJIAPHEI
o6BeM KEIRUCTE V, yOpyroeTh HachmeHmoro mapa Pg m xoad-
punmenr apdunmocr B. Mexoms m3 mpuOMmHeHHHX TeopeTade-
crux npegcravienuit, JI. II. Tumodees morasa:, 9To roaQpunmerT
auEHOCTH HpONOpLMOHAJIH MOJADHOMY o0BeMy  BCLIeCTBA.

s
. t gl
06 %
04 N4
qz >zt
T N vy ;ofzm/uipiofé, 7
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Puc. 24. Msorepmr apcopbunun mapos Gemaoma npu 20° B -

Heitnoll popMe mo ypaBHEHHIO (3) 1A MeJIKOMODHCTOrO CHIIM-

Karend ()3 M o ypaBHEHUIO (5) A KPYIHONOPHCTHX CHIM-
rareneir C6 m C7

Bpens B ypasuenus m3oTepM (3) m (5) B3aveH B MosiApHEC 065~
eME V, HONyumM TpuOImReHHHe YPaBHeNus H30TepM ajcopOinm
ana MoGHX 1apoobpasHEX BemecTB. A MX TpuMeHeHMs HeoG-
XORAMO 3HATH [BE (PU3MUYECKHe KOHCTAHTHL BEIMECTBA — MOJIADHEIL
00beM IREAKOCTE W yOpyrocTh ee HACHINEUHOrO Hapa IpH TeMie-
parype ounnra. Hax yike oTMedasochk padee, 3aBHCAMME OT CTPYR-
TypH agcopherra KomcTanTsl Wy m B, miu cOOTBeTCTBEHHO Wy
u A, OTpeNcIAIOTCA [0 M3oTepMe afcopbuiu CTaHNAPTHOTO Iapa,
obruHo Gemiona. TawuM myTem Ghiia B NpHOIMKEHHOM Komde-
¢TBeHHoI (opMe pelneHa 3a4ada O 3aBHCHMOCTH afcopbmpyemocTi
or usHueckuX CBOHCTB 11ap006pasnnix BeIIecTD.
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Wsaonennnie HpencTaBneuus o MpefebIInix CTPYKTYPHSIX TH-
HaX UPUMEHAMBL TAXIKe K K CHNIMKATCIAM B CAydac afcopOuum opra-
HITMeCKUX MapoB, Ijie OMPefelIAIOIyI0 POb BO B3amMONeHCTBuH,
MOBUAUMOMY, WTPAIOT AWCHCPCHOHUNe cuanl. Ila sesof monoBmmHo
puc. 24 usobpaskena B mumeiimoii fopme m3oTepMa afcopOumm Ia-
poB OeH30JIa 7T MOIKOUOPHCTOTO CIIIEKATENS B COOTBOTCTBILL
¢ YPaBHeHHEM MBOTCPMH JTIA afcOPGeNTOB MEPBOr0 CTPYKTYPHOIO
tima. Ha 1pasoit momoBune pmeymia mpuseyemr W30TepME A
KPYTHOMOPUCTHIX CHIMKATEINCH, PacCMATPHBACMEIX RaK aficopGen-
Tl BTOPOTO CTPYKTYPIOTO THIA.

Taxum oGpasom, crpyxrypa amcopGoNTOB MoseT OKABLIBATE
BechbMa CyINecTBeHLOC BIWAHNC Ha Tpomece amcopOimm. Onmaxo
6 pomb MPOABIACTCA TONBLKO B TeX CIYJadX, KOTAA AHCICPCHOI-
HEIO CHJIBL ABAAIOTCA MPeoOIafaouM B afcopSImoEnoM B3amMo-
ICHCTBIH.

O6ocHoBaHuLIe 9KCIePEMOHTAIBEO XapaKTePHCTHICCKUCG, ypaB-
HenuA (1) m (4) mas awruBmEmX yroeh pasmmamx CTPYKTY PHHX
TATOB HO3BOJIAIOT IOMYYNTH YpaBHeHHEe M30TEPMH afcOPOMML s
rasoo6pasunx Bemecrs. Kparko pacemorpmm pourenme »Toi 3a-
fadu A OpUMEpPa aKTUBHOTO YIS IEPBOTO CTPYRTYPHOT'O THIA.

Kax u B cntywae mapos, s mepexoga or ypaBUuenua Xapaxrepu-
CTHUCCKOM KPUBOd I K ypaBHOHHIO W30TCPMEI ancopbuuu Heobxo-
FWIMO BLIDASUTL BaNONHOHHENH 00heM ajcopSmmoRmoro mpocrpal-
crsa W uepes Bemuauny apcopSmum ¢ u afcopOIHOHIEHA HoTeH-
Luaj e uepes paBHoBecHOe fmasmonume . [lma sroit memm MokHO
BOCIIOJIL30BATHCA UPUOJIMKENHIM BEYACTEHUEM, PasBITHM Bepe-
HH, B KOTOPOM CPef[HMi MOJSPHHI 00TeM Tasa B afcopGUEONNOM
¢Jloe TPUAMMACTCS DPABILIM KOHCTAHTe b ypasuemmsa DBaw-mep-
Baannca, Bupaskenmoii B COOTBETCTBYIOINX CAMHMIIAX, TOrma:

W=a-b (6)
n .
= (7
Hpn s1ux gouyuiemusx ypaBHemMe HBOTEPMLI aficopbuuy Ais A0~
60oro rasa MpWINMACT B

e=4.57TIg

Ty 31,4:-T?
—20,8% —° 22
W, 20,8% 5 (187

(8)

ad ==
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IIa pme. 25 WICHOCTPEPYCTCA TPHMEHMMOCTE  YpaBHOHHA
B amHelHoil fopMe ® ajgcopbnum 9THIeHA HA AKTHBHHX YTaAX
13 caXapa TupBOTO CTPYRTYPHOro Tulla i UIMPOKOM HHTepBase
PABHOBCCHKIX JIaBJIeHHI.

McemenoBatina afcopOupyeMOCTH Ta30B UPeNCTABISIOT 3HATH-
TeJIGHEIL MHTepeC MId Dedeil pasmeneHEnd nX cMeceil agcopbumor-
HEIME MeTogamu. BajkHoe HpaRImdecKoe 3HadeH@e MMeCT BhLINEse-
Jie WHENMBHYaIBHLX YITeBoMopofoB M3 He@TAHBX W KOKCOBHIX

Iga
ﬂ,é’

04

Q

’ /2 109)2

Puc. 25, Maorepms agcopiuau sTyrena npn 20° B IHHCH-
woi gopme 1o ypaBHCHH® (8) A AKTHBILIX yricH
M3 caxapa IHCPBOTO CTPYRTYPLOTO THIIA

ragos. OgHao coBMecTHasA afcopOnuA ra3oB Ipu COCTOSNAN PaBHO-
BecHs Mallo n3ydeHa. JTO HalpaBleEde PasBmBajoch B 1aboparo-
pur B. TI. Bepmurom m B. B. Cepummcium, paspaboranmmMmu
IPeU3IMOTHY 10 METOZUKY WMCCief0Banus.

MeToR, miMepeHUs COBMECTHOH afgcopOumm OWHADHLIX cMecel
razoB OBl OuHOBan Ha clilenywomem npmHnnme. [lopuum Rammgoro
KOMIOHEHTA jI03HPOBaIACh 0OBCMHLIM METO/{OM B IIPOCTPAHCTBO HaJ|
aicopbeHTOM 1 HOCe yCTaHOBJIGHHA aAcOPONUOEHOTO PanHOBECH,
JIOCTIBKGHAE KOTOPOTO YCKOPSUIOCH MEPKYJAIMeH rasoBoi cMecu
IpH UOMOIIN CTORJIAHHOTO NWPKYIANUONHOrO HacCoCa, IIPOA3BO-
AWITOCHh HM3MepeHHe oOlero paBHOBECHOTO JABJICHUA W H3MePAJICHA
¢OCTAB paBHOBeCcHOH rasosoil ¢aspl. Mameperume coctabBa [POU3-
BOAMIIOCE TpU TOMOMH CHeUaAbHO paspaboTaiiHoro rasoaHam-
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3aTOpa, OCHOBAHHOI'O Ha 38BUCHMOCTE TCINIOHPOBOAHOCTH Ta30BOM

cMecH OT ee AABJICHUS U cocTaBa. IIpuMeHeHHA S KOHCTPYKIHSA raso-
| aHAJIMBaTOpPa M OICKTPOM3MEepHTeNLHas cXcMa obecHeunBaiin
BOSMOJKHOCTH H3MCPOHMSA CcOCTaBa Ta30oBoil (asHl ¢ TOYHOCTHIO
no 0,1% pas MOMADHEHX foJielt Bo BceM HHTePBAlle KOHIENTpaIMil
Auist GUHAPHLIX CcMecell TWapoB, KOMIONEHTH KOTOPHIX IO CBOGMY
MOJIeRYJISPIOMY BeCy OTImTalorcs mpuMepuo ma 50%.

MM
a T
e
wr CoH,,

(N1}
95t 2
! { i
0 700 200 300

Y4

Pue. 26. M3zorcpMil agcopbImu sTHIICHA ¥ YIJC-
KHCJIOr0 rasa OpH 25° giId AKTHBHIOTO YIId

-1

IIpu momomu paccMOTpPCHIION YeTaHOBKM HONpoOIO H3yUeHA
cOoBMeCTHasI amcopOuma oTmWieHa M YIUMeRWCJIOro rasza Ipm 29°,
a TalsKe DTWJoHA ¥ IponmieHa Tpu 25 @ 7° Ha aKTUBIOM YTie,
B xauecrBe mamocTparum A TPEBCAY B BaKIIOUCHAC JOKIAAA
HOKOTOPHe Pe3yAbTaTLl JJf TCPBOH cMecH.

Paszamume B ajicopbupycMocTd MEAWBERYATBHLIX KOMILOHEUTOR
BUIHO M3 W30TePM amcopbmum ma pme. 26. 9TOro cpanHUTCILHO
He6GONLIIOTO pasimuusa B afcopOupyeMocTH [OCTATOUNO A TOTO,
aro6nr 06a KOMIIOHCITA COBCPINPHHO HO-pPasHOMY afcopOnpoBaIHECh
n3 cmecu. Ila pue. 27 moxasaHa 3aBHCHMOCTE afcopOUvM STHIICHA
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01 ero mapruaJibHOIO JaBJIeHHsI B CMeCll ¢ YIJIEKHCIBIM - I'a3oM
OpE pasiMYIHBIX HOCTOAHHEIX 3HAYeHHAX TapU@ajJbHOTO MaB/IeHHA

] ]
a 00 200 J00
%
Pire, 27. MaorepMsl agcop0ouy STHICHA OpH 25°

Pé3IUYIHHX HapOUadbHEX NABICHAAX YINICKHUCJIOIO
rasa B PaBHOBCCHOH ra30oBOH c[)aae

Iy
L r

] —l
2 00 ' 200 300
4

Prc. 28. H3orepMu apcopbnma yricKHCIIOTO Trasa
npu 25° W pasjudHBIX NapOHaNbHBEX AABJICHUAX
STHJIela B PaBHOBCCHOM rasopoi Qaze

YIAeKACIOro rasa; ero IPHCYTCTBHE B GMECH CPABHUTENLHO MAajo
BIASAET HA A0COMIOTHYIO BenWYMEY ancopbuumm m Ha QopMy us0-
TepMH afcopOuum staieHa. CoBepmeHHO WHaAs KapTWHa Habxio-
38
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naeTes B ciiydae BIMAHHA JTHIOHA Ha ancopOImo YTIeKUCIIOTO
rasa OpH TOCTOAHHOM CONCPIKAIME STHICNA B PABHOBOCHOM T'a30-
Boit cmecm (pme. 28). Yike Maible KOHNCHTDALUM STHICHA pe3ko
[OHWHKAIOT afcopOmuo YTIEeKUCIOTO Tasa W (BLIIPAMISIOT) H30-
Tepmy amcopbuum. ITonoGiioe BANAHNE MOKHO OODLACHHTH TCM, YTO
MOJIeKYJE dTHIICHA, &k 8

cop6mpysch Ha Hambolee ’0"
AKTHBHBIX Yy4YacTKaX, Je- !
JaloT MOBepXHOCTH, MO-
CTYHHYI0 s apcopOuuu i J
yraIeKmCIIOro Tasa, Ooiee -
OTHOPOHOM, _ 4

Paccemorpennoe BaanM- a5k
HOe BIHAHHE KOMIOHOH-
TOB ra3oBofl cMecH Ha X
amcopbupyemMocTh IPUBO-
INT K TOMY, YTO COCTaB
amcopOyonuoit . dassl
oRa3mpaercsa forage STH- o — }
JICHOM, YeM cocTaB raso- ’

Boii (hask. DTO ABIEHHC, Pug, 29, I'pagux maGmpareasiocTH acop6-
6 Ofy pTHICHA AKTHBHKM YIieM OpH 25
OUCBUHO, MOKET ObITL  y3 cMecw ¢ YIVICKWCINLIM rasoM HpR [OJIOM

MOJIOKEHO B QCHOBY aji- manyenwd 50 MM (xpmeas 1); 100 mm (mpH-
¢ pag 2); 200 mm (mpmeag §) = 300 mMm

cOpOIMOHHOT0  Pas/ele- (punas 4)

HISL KOMIOHGHTOB IOILo6-

HOH CMEeCH.

O6oramenne afcopOuuonHoll (assl dTUIEHOM ocofcHHO OTYeT-
JMBO BEAHO Ha pumc. 29, Ha KOTOpoM HO OCH abcOmec OTA0KeHa
MonsipHas pomsi N, brmieHa B Tasomoil (dase, a IO OCH OPA-
HaT — eT0 MonApHas Joua [Ng B ancopbumonsoit dase. Ilpm
oTcyTeTBEE W30UpPaTeNbHOCTH amcopOnun (Vg = N) mur momydu-
sii Gl TPAMYIO JINHWIO, TPOXOJAIYI0 o YIioM B 45°,

KauecTBeHHO COBEPHICHHO TaKHWe »Ke PpesyIbTaTel TOJTy ek
¥ UL CUCTeMII TPOIHMJICH — DTHIIEH, B Koropoit Gosee amcopOu-
PYeMBIM KOMIIOHGHTOM SfBIISICTCA TPOIMIICH.

TaKoBH BKPATHC OCHOBHLIG Pe3yJIHTATLI uccnenoBanuil Hamel
sabopaTopum Ha TPOTSIKEHAN MOCTCHHAX JIeT.

1 Il ] 1

N, ‘
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s1. 1. TEPACHUMOB

TEPMOOUHAMHUYECKUE CBOUCTBA
BOJIb®PAMATOB IBYBAJEHTHDLIX
METAJJOB

Y.I.GUERASSIMOV

PROPRIETES THERMODYNAMIQUES
DES TUNGSTATES
DES METAUX BIVALENTS
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TEPMOINHAMUUECKUE CBOUCTBA BOJL®PAMATOB
JIBYBAJIEUTHBIX METAJLJIOB

1. BBEJEIIUE

CnoBomuas oHeprHA 006pa30BalMA OKMEIOB OONBIIOTO HHCIIA
DIIEMEHTOR MOKeT OLITL BLIYMCIeNa M3 MHOTOYMCHEHBINX JaHHLIX
10 paBHOBECHIO OKUGIOB ¢ Ta3aMy WIM U3 TCPMOHIAMMYCCHHX
JAMHBIX € WCIONB30BAHHEGM TPOTLETO, 3aKOHa TepPMONMHAMULH,
HeusyveBnsME, ¢ 9TOH TOYKH 3peims, OCTAIOTCA JIMIIL ORWCITHL
PelKUX MeTasiyioB ¥ HambOJce YCTOMYNBHC OKMCILL. To se Moo
cKaszaTh 0 cyabdusax.

TepMOIMEAMATECKAE CBOMCTBA KICIOPOJULIX codeit m cMe-
WANHLIX OKHKCJIOB, aoOOpOT, OCTAIOTCA HOYTH HeH3YUeHIILIMIL
B s1oit o6nacTn caegyeT yKasaTh Ha CHCTEMATHICCIHC HCCIIGA0BaA~
mnsi llenka n ero coTpynuuKoB [1] o BIuALWEM HpAMeced pasjnd-
HBIX OKMCJIOD IIa BOCCTAIIOBICHUC OKUCIAOB KCJIE38 OKHCBIO yrie-
pona. AHaJorwuHLle WCCIAeNOBAHUS cMecedl cyILQUIOB MPOBEJICHE
rarore [enrom [2], cmcceit FeS + Cu,S — X. H. Ascrucsuom
u E. ®. Tamwumnoir [3], FeS + S —A. ®. HamycruuckuMm u
C. N. Naponmm [4]. Memty Tem, colleofpasmbic M CMEIMAMILIe
OKHCIB MWPORO PACHpPOCTPANCHK B TPUPOAC, W TEPMOLUHAMI-
GoCKHe XapAKTCPHCTAKH wX Onmm Obl  MOJeSHLI JULA pacdcra
CYIMECTBYIONAX ¥ BO3MOKHEIX METAJLIYPrudecknx IIPOICeCCOB.
Dro mpEKAanHas cropoma IpoGmemul. G jpyro#l CTOPOHEL, pasBh-
Te o0mell Xumuu TpeOyeT YCTATOBICHNA CBASW MCKAY TEPMOH-
HaMMUYCCKWMHM CBONCTBAMH HPUCTAIUIMUCCKHX pPOMETOK ¥ UX
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CTPYKTYPOM, T. e. fJepHEIMH PACCTOAHUAMU, 3apAAAMI W HOJA-
pusyemocTei0 moHOB H T. A. Ilomckn momoOHuX 3aroHOMepHOoCTeil
1pefyior Hanuawna 60IbIIOTO YHcia NAHHLIX, KOTOPHE OTHOCHIIHCH
OBl K TPyIIIaM IMOA0OHKX COSIAHCHNN ¢ OINsKOH KPHCTaILIHYeCKO
CTPYKTYpPOH, OTIUYAINMXCA APYr OT Opyra AHepHBIMH PacCcTO-
HUAMA U TONAPAIYEMOCTHI0 BOHOB.

VYraszaHHLe BHILE HCCIeloBAHUA B OONBIIed YacTH BHIOIHEHEI
HeJ0CTATOYHC TOYHLIMM METOJAaMH, B dYACTHOCTH, pe3yJLTATH,
nonyderssle I[llemroM, ncexaskeHH BaumAnmeM TepMonuddysuu.
Onnaro sTu paboTHl oKasadm, UTo HONO0HLE HCCILNOBAHEA, KarKe
He OyoydYs NpelW3MOHHHME, Ja0T HeHHLH MaTepwaj, MO3BONAI-
i CYyJUTh © HaJu4uy TeX Wiy WHHX da3 B B3yJIaeMEX CHCTeMaX
M O HOpPOTACHHOCTH uX ofnacteit cymecrBoBavusa. Maydenue
JAarpaMMEl COCTaB —HOHECTAaHTa paBHOBECHHA AB-
AACTCA OTHAM U3 METOXOB (UBUKO-XEMUYECKOrO aHaju3a, ocobeH-
HO YZOOHHIM B DpPWMEHCHHHM K TYTOIIABKMM OKUCHEIM CHMCTEMaM.

Hexopa us amux coobpameHail, ME IpeAIPHHANN ACCICNOBAHNE
paBHOBeCHA ¢ BOZOPOIOM PAja BoAbQpaMatToB W MONHOIATOE MBY-
DAJeHTHLIX MeTallylos. llgamom OHJlo HaMedeHO WCCIemoBaHUe
Bolb@paMaTor W MOJUONATOB Kajblius, MarHas, DHJIeMeHTOB IIe-
PeXOIHOIO TEIA HepuogndecKol cumcteMul sjeMceHTOB 1. M. Mempe-
mecBa M HEKNTOPLIX §onlee TAMENHX 39JICMeHTOB. B Hacrosmiei
craTbe HaH 0130D Pe3YJBTATOB, NOJYYEHHLIX 70 CUX IIOP aBTOPOM
v corpypamdcerse ¢ 1. H. Pesyxwmoinr, 10. II. ComamoBuM 1
IB. A, Mopoaosoit (cM. onyGmmroBaHHKe cratbn [9—7]). Ham
U3BECTHO TONLKO OIHO VMcciefoBaHWe IO PaBHOBecHIO Boib(fpama-
TOB, a uMeHE:: pabota Pabec u [llenra [8], B ®oTopo#l H3yUanmmes
peaxuun Ag, WO, CO, CoWO,+ Co u NiWO,+ CO. B aroii
pabore ocHonHoe BHUWMaHMe yielfeTcA (a30BHM COOTHONICHHSM,
HO He YCTaBABIEHHUI) BCOJWYWH KOHCTAHT PABHOBECHA,

I1. METO/] HCCJIEJOBAHNA 11 AIIITIAPATYPA

Mst 10b30BaNAGE HUPKYJIANUOHHEM METOOM, KOTOPHIH IMo-
anossier W30CIKATH BIUSHUA TepMmdeckod auddysum H B TO 3Ke
BPeMsI HEeCKO.BKO YCKOpAer mocTwxeHme paBHoBecms. llupwyas-
IHA Ta3a B GUCTEMC OCYIIEeCTBIAIACE ¢ IMuMOLIBIO IHPKYIANNOH-
HOTO Hacoca HBOHHOVTO NeHcTBHS ¢ RIAaNaHAMH, PACIOJIOMCHHLIME
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|

| _ TakuM 00pasoM, 4TO IBHIKEHHE Ta3a TMPOUCXONUT B OXHOM X TOM
RO HANPABJICHHN HPU ABE;KENHAX IOPIULSI BBepX u BHE3. [lomo6-
HEIH HACOC HeperaumBaeT B 9ac 4—D5 MUTPOB rasa; Taras CHROPOCTE
ABWKEHNA ra3a WPy HAJAWIUy BEBOJHOIO KAMMIIIADA MOKeT BILOIHS
YHUUTOIKUTD BIUAEUE TepMudeckol muddysmn.

[lama ycrasoska, usoGpaskeiuasn ma puc. 1, ucmonpayer mMeroq,
Cenr-Haep Mesuns u 6musna & yeramOBKRAM APYTUX aBTOPOB, IONL-
0BABIMUXCH NUPKYIAMMOHHGIM MeTofoM. [Jlns machmenus poak-
IMOMIOr0 TPOCTPAHCTBA HaPAMI BOLLI CIYIRUI  HATIOJHCIHIILIL
GupueTannnposanmolt Bogoli caryparop J, MoMemeHHN 1 BOASUOH
Topmocrar lenmnepa, remmeparypa woToporo mMoria 6HTL 3amana
B marepsane +5 +50° C ¢ Toumoersio 4+0,01—0,02°. Jlomoura n
¢ HCCJEAYeMLIM NMpeHaparoM IIoMemaiach B DOAKIMOHIYIO KBap-
nesylo tpyOory A, Koropas HaXoguIach B IIATHHOBOH Ioum F,
TeMIlepaTypa KOTOPOH B TeYeHHC ONHITA @PIKAIACh ¢ TOTHOCTDLIO
+2°, Has yerpauerns TepMoin Py 3UE ras u3 ropsUcH YacTH cHeTe-

| MBL B XOJIOAUYIO HMpPOXOAMJ 4Yeped Kamwuiap (amamerp 0,5 mm,
‘ pama 50 cm),

])
H,0
It BLrauesdenua woueraHTL paBHOBeCH Hp= —5— ) Obuio
1,

AOCTATOUIO, TIPU yCNOBHMM IOCTOAHCTBA JABICHHSA TapoB BOJLI
B CHCTCMe, M3Mepenus obIiero maBielins, IS Yero CILY KA PTYT-
HL ManoMerp., C HDOMOHIBLIO JYILL JaBIeHUC U3MCPSLIIOCh 1O
0,1 MM pryruoro cronda.

s nydniero moctosmeTsa TOMICDATY PLL BOBIyXa OKpPYIRaloLic-
ro upubop, WTo yJaydmacT TOYHOCTH paboThl, Bech HUPHKYIAMMOH-
HGIH KOUTYD, 38 MCKAIOYEHHeM ToH uacTu KBapueBoit Tpy6mu,
KoTopad HaXOAMIACH B LCUH, TIOMELIAJICS B BOBY IHKH TepMocTaT,
TeMiiepatypa KOTOPOro MOIVIA 3aJaBaThCA OT KOMHATHOH mo —+50°
u Ojaroflaps TaMIOBOMY pellc, HAXPOMOBOMY HarpeBaTellio
MOIIIOH MeNTajlKe MOrJia B TeUCHHe BCEIO  OIBITA lepEaTLes
¢ TOYHOCTBIO --0,1°.

Rposme Toro, manmume BO3JYUIHOI'O TepMOCTaTa I03BOJAI0 3a-
AaBaTh B CHCTOMC BEICOKMe HaBiienusa Hapa HyO (410 ocoboemno pask-
HO Opd m3MepellMyt BHICOKUX KOHCTAHT, mopamxa 0,5 u Gonvime),
a CJICROBATEeNBHO, OOJLIINC CYMMApHLC ABJICHES (ms yBemu-
UCHES TOYHOCTH OTCueTa), usGerasd KONICHCAIM IapoB BOMALL Ha
XOJIOTHEIX CTCIKAX anmapaTypu.
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A momrolony pese

" mpepbibamente

o e

! v

-

Y

Puc. 1. Cxema [HIpKy.TI}II(PIOHHOﬁ YCTAHOBRHU JUISE W3YUCHHA TCTCPOrCHNDLIX rasoBpX pi]BIIOB(‘CIIﬁ.
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Jlst maMepenua ManinIX WOHCTAHT MMCJNCH TAIie BTOPOH ca-
Typatop d, TEPMOCTATOM JJISl KOTOPOTO CIYMKEN cocyn Ipioapa b,
BaTOJTHACMDIA TATOMYM JILAOM WK OXJafUTeNLIoR cMechio. Dea
CHCTOMa MOrjla OTHAUMBATLCA 1Uepe3 KPaH ¢ BHCOKOBAKYYMHHIM
MaclgHEM HaCOCOM.

Bopopont monywamea osaewmrpomssom  20%-Horo  pacTBOpa
NaOIl na HEKeNeBLIX BIERTPOAX, KOTOPHH Iepel BBOJOM B CHCTE-
My oumiiasicst m ocymanca, Msywenne pasHoBecuil npomssofmmIocs
KaK ¢0 CTOPOHH BoccTaHovieHnsl (m3bmTok Hy), Tar m co croponm
orucyennsi (m3buror mapos II,0). Bamopo#t xmmmuecckmit cocran
upelapara, KOTOPOMY COOTBETCTBOBAJA OMpeleieHHAA KOHCTAHTA,
BHYACAANCA To yORIIK Beca TpellapaTa B TedeHHe IIpollecca ycTa-
HOBJICHUA PaBHOBecHsI, a (Pa30BEIA COCTAB OMPCACIAICS POHITCHO-
rpa@uyuecKuM aHAJIN30M.

PenTreHorpaMMsr cHUMaNmCh 0 MeTony Iebas; B KaweeTBe CTaH-
napraoro Bemectsa Gpamach Memb (mmorma KCl). Cremum mpoms-
BOJMJINCH Ha jHejlesHoM H Ko0arsToBoM (peie XPOMOBOM) aHoOfie.

1. Pasuosecme CaWO, + H,

Tan xax HexoTOpHe MoMORATLI M BoabPpaMaTil (B uactTHOCTH,
Ca w Ba) mpuMenAtOTCA A WBrOTOBNCHHS CBETAIMXCA DKPAHOB,
TO MeTOFUKA HOJIyICHMsI MX Xopomo paspaborama. Bombdpamar
Kanbnys, cienysa metonmke llmemepa [9], momywanw upowmasmm-
BanmeM cMec WOg m CaCO,. WO, nonyuamess ocasxpennmeM azor-
‘Hoft mmcmoroit w3 pacrsopa Na,WO, m ounmiancs Teperpmerai-
nusalimedl B BHUfe HapaBoib(paMaTa aMMOHWHA, a 3aTeM BHOBDL
OCRJKIAJICS KHCIOTOM W Npoxammpajyicss mpm 550—600°, CaCO,
HONYyYasicsl OCWKICHHeM YTICKACILIM aMMOHHCM W3 pacTBOpa
CaCl,, moTopwit HpeABapUTEIBHO OYALIAJNCH YUACTHIHEIM OCAKIC-
HYCM UaBelieBol KmenoToli. dusuBancHTHasm cMech CaCOz-+ WO,
nporanubaniack 6—8 wacos mpm 1000—1100°. Ilonmora pearmun
KOHUTPOIHPOBasack myTeM onpencicHusa WO; B ammuaunoii u CaO
B YKCYCHOKMCIION BLITA/KKAX.

Pasuosecne CaWO,+ II, usyuasnocs 8 murepsane 960—1100°,
B raba. 1 mpusemenn: pesynnrarsl OTACABEHX OUMTOB. 13 rpade
O yKasaHO, ¢ KaKOil CTOPOHH HOCTATLYTO PABHOBCCHE, O — OKH-

6 Honmapger ma Mempmymap. Honrpecce N0 XuMuLE 81
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clAeHHWe, B —- BOCCTAHOBIeHMe, (0 — B) — OKMCJIEHHe — BOCCTa-
HOBIIeHHE, (B — 0) — BOCCTAHOBICHAEe — OKHCISHNE,

M3zobpasns roEcTaHTH paBHOBecua mpm 1000°, B 3aBmcmMocTh
ot cocrapa {pumc. 2), MH yOemgaeMCd B IOCTOAHCTBe KOHCTAHTH
OpHu TafieHHA cONepKaHuA Kucimopopa ot 3,8 mo 1,6 atomos O =Ha
1 arom W. Tawum oGpasom, soccranoBiaeane CaWO, mmer B oguHY
CTaIUIoO.

- CaWO, + H, = 3 Ca0 + + W + H,0. )

Boceranosmenne B ofHY CTaAwWio M[oKa3aHO TaKKe pPeHTTeHO-
(paszosuM adammaoM. DBo3MokHHe 00macTd TBepHEX pacTBOPOB
orpamyeHs HeGomsmmM mHTepBadoM BOauswm umcrod conm. Coe-
JiyeT DpPEeHIoJIOKATh, Y4T0 B OPH APYrEX HCCIeTOBAaHHEIX TeMOe-
parypax, Oauskmx k 1000°, KapTHHa BOCCTAHOBJICGHHA OCTABTCH

TolE IKe.
Tabamuma 1
Honcmanmur pasrnosecus CaWO, + Hy
L T rypa,| Temuepatypa i C 5 -
el il el e R e
3,80 1000 0 0,0123 B
3,52 1000 —13 0,012 B
3,202 1000 —21 0,0112 B
3,187 1000 —45 0,0110 B
3,162 1000 —21 0,0122 B—oO
2,659 1000 0 0,0103 o
2,333 1000 0 0,0124 B— 0
1,902 1000 0 0,0123 0
2, 1050 0 0,0174 B
1,974 1100 0 0,0223 0—B
2,10 960 0 0,00950 B

Ha pme. 3 msobpasxeHa 3aBHCHMOCTE KOHCTaHT pPaBHOBECHA

' 1 "
OT TeMmepaTypH B KooppmHaTax 1g K — . Tar xaw nuseiiHasn
3aBACEMOCTL XOPOMO cOONIONAaeTCH, TO MOMHO ¢ HOMOIIBI0 MeToHa
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HaVMCHBIIAX KBAJAPATOB OXBAaTUTh ONLITHBIe MAHHBIE CJIeAYIOMUM

YpaBHeHUEM:
20 680
lg Ky =— iEeT T 1,645 1)
niy
AZ] = 20680 — 1,645.4,5767. (1a)
Phao
e
2 Zy/fp
40250
40230 71 J -z .
a0z P
q0z7 050 ) 14 v
— /
av. /
q0130 e . -18 /(/
q0m10 mp——
40090 R/ 17
-16
Cawiy, Cawi, CaWl, Cawl, 77 72 74 76 78 47 527704

Puc. 2. 3aBECEMOCTH KOHCTAITLI BOG-
cragopienna  CaWO, Bojgopomom
OT cocTaBa TBCPARIX (as

Pzmc. 3. 3aBmemmocts 1g Kp
or 1/p mns pearmmm
1/,CaWO,+ H,

[iasa peannuu o6pasopauns Bofiinoro Hapa GepeM ypasHeHne,
npusogumoe Unnmenom [10]

AZ= 59951 4+ 0,87AT InT — 0,0,757% + 80 1 6,8085T; (2)'
I, 50y = ILO (ras). (1)
Kombunupyss Bemmumunr AZ] u AZJ, NodydaeM IS peaKIumm:
CaWO, = Ca0 + W + - O;; (111)
AZS = 3 (AZ) — AZY). 3)
Buavemus Z) IOMEIeIH B Tabm. 2 (cTp. 98).
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2. Pasnosecme MgWO, 4- H,

MgWO, roroBusnca myrem npoxasmsaunst cmecm MgO -+ WO,,
opudeM Bpewsi, HeoDXopuMoe I IOJNHOI'O COefUHEHHA ORHCIOL,
BHAYUTCILHC Oodblle, YeM JJia collell Kadbliug, a uMeHHO 15—
20 =acoB mpam 800°. IlamHoe paBHOBecHe H3Y¥aloch B MHTCpBaile
temumeparyp 300—1000°. B oramume or somsdpamartoB kampuus,
B cirydgae panHoBecuil sombpaMata MarHES KOHCTaHTA PAaBHOBCCUHA
3aBHCHT OT TeMIepaTypsl TPOKAJMBaHAA TpemapaTa. ¥ cTONYMBEIC
MaHHEIC MONYYAOTCA JNAINL JJA TpemapatoB MgWO,, npoxa-
menurx npn 1000—1050°. Hogpobree o MeracTabWILHEX mpe-
mapaTtax cM. [7].

Boceranouienue wuer B ogHy cTaguio:

I . 14 1
4 MWy 4 H; = 3 Mg0 + - W -+ 11,0. (Iv)
WsoGpasns sasrcumocts lg K, cpefuuX 2HadeHmH KoMcTaHT
1
PaBHOBCCHSA OT =, MEl NOIy9acM LPAMYIO JIMOHIO, aHAJIHTHYC-

CHOC YypaBIicHuyMe KOTOPOH HMCeeT B!

17100

4,075

oK, — + 2,016 7. (4)

Hocae womGumnponamnsa pearmma  (IV) ¢ (II) moayuaem
AZY — cBobonuble  oHepriy TepMmdeckol pmcconmamumm MgWO,,
Homerennele B tabn. 2 (erp. 98). [uccommanus TporncXofuT Mo
YPaBHeLHIo '

MgWO, = MgO + W +  0,. V)

Penrrenorpaduueckoe mcciegoBaHMe IPOAYKTOB  pasiavoif
CTelleHH BOCCTAHOBJICHMA (3 VIMCHHO CHUMAJIHCH PEHTIeHOTPAMMEL
nopomxoB npenaparos: MgWO,, MgWO0,, 14y, MgWO, ;3 u MgWO, 14,)
TalKke MONTECPIKIAeT, YTO BOCCTAHOBICHMC IPOUCXOTHT B OTHY
cTajuio, w60 pacdeT pPeHTITeHOIPaMM ITHX IpelapaToB HOKa3bI-
BaeT, 490 Bee OHA (3a HCKIIOYeHHeM ueXojsoro MgWO,) cocrodar
n3 1pex ¢as: pombfpaMarta Marlus, OKHMCI MATHUS M MeTajliAde-
CloTo  BoibpaMata. ()G OTCYTCTBMM B OTHX CMECAX TBEPABIX
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pPacTBOPOB CBUMCTEIBCTBYET TO 0GCTOATENLCTBO, 4To Habop Mej-
IJIOCKOCTHBIX PACCTOSIHUWI, MOIAyueHHHH ama umeroro MgWO,,
oCTaeTesl TAKHM K¢ W B ApPYruX mpemaparax (em. [7]).

3. Pasuosecue CaMoO, -+ H,! u soccranosienne MgMoO,

Monmbnenonniit anrupay, rorosmwica no merony lllnemepa ua
TpwHEH Ueperpucraimmsosannoro (NIH,),MoO,, a CaMoO, —
oporamupanmem cMecn CaCOz;-+ MoO; B Teuenne 10—12 uacos
npu 800—900° w omioro wuaca mpu 1000—1050°, Brno mamepeHo
orono 50 woncranr paBuosecusi CaMoO,- H, B TemriepatypHom

unTepBate  800—1100° p Pyo

AJisi TpemapaToB, BOC- ﬂ=p_Hz—
CTAHOBJICHHLIX [0 Dad- §l\—ppe
JNUIOR  CTeIeln. q160 -

Ha puc. 4 ount- 4767 -~/ﬁfﬂ -
HEEe OaNHLIC [peAcTaB- qr4q T
neHn rpafuveckum v 3a- 474 T

BUCHMOCTH OT cocTaBa 4 ylfiﬂrw

upemaparta. Us pumeynxa 400 % /Zf”;

sICIIO  BHAHO, uTO BOC- 4047 ‘9}0 /AR,
CTaHOBIcHEEe MoubmaTa 4040 -‘2.751—.- T
Kampnma, B omuune or 40 ] 2
CaWO,, uporeraer B fize CaMody, CaMaly CaMal, CaMof,

cranmu.  abaomaemoo

Pue. 4. 3aBmcmMOcTh KOHCTAHTLI BOCCTA-
HocTellennoe MNIMCHEHNe  popgemua CaMoO, Bop;otgonom oT cocTasa
ROHCTAITH [BIOIE wm30- TBEPALX (a3

TepMer  900°  BGnmsu

cKadKa MOyKeT OLITH CBfIBaHO ¢ y3Koil 06IacThIO cyllecTBOBaHUA
TBOPALIX PAcTBOPOB, HO BOPOATHEe, UT0 0HO O0LACHASTCA MefJeH-
HLIM yCcTaHOBIeHNeM pPaBHOBeCHSA UpM HU3KAX TeMOepaTypax IpH
HaJIW9WKM MAJEX KOI@YecTB OfHOU m3 das.

TarxuM jxe myTeM mpoTeraeT BoccraHosneHme MgMoO, Bomopo-
aom. HomcraHTH paBHOBecHsI NepBOH CTafM:d BOCCTAHOBICHHS
B 9TOM cJydYae CAWOIKOM BEJIAKEH, 9TO0H MOKHO OHIIO M3MEPHTH
¥X B HameMm Hpnbope ¢ XOcTaTO9HOH TO9HOCTBIO. PeHTreHoBeKmEA
aHaju3 BOCCTAHOBIIOHHHX Ipemaparon MgMoO,, mmesmux cocras
MgMoOgz,00 m MgMoOz77, Dokasan Hamuume IIPOMC;KYTOYHOTO
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upopyrra MigMoO,;, moropwii B mepsoM ofpasnme uMelica B TouTH
uncrom Bume. HaGop wmemmmockoctnmx pacerosmmit MgMoO,,
YCTAHOBJIEHHLIE HaMu, YKa3HBaeT Ha HESKYIO CHMMETPHIO, BePOST-
HO MOHOKIMHWYECKYIO, ONHAKO NaHHHX HeJIOCTATOWHO NS yera-
HOBIIGHUA I[TapaMeTPOB penieTKH.

Bosppamaemca ® mpomywTtam Boceramosmenms CaMoQ,. Penrt-
reHO(PA3OBOMY aHaIMBY OBUIA TOXBEPTHYTHL o0pasHsl, mMeBmHCe
cocraBil CaMoO, u CaMoOsgjse5. B pemtremorpamme BTOPOrO Ipe-
llapata He okasanock mupmd CaMoO,. Halipens nummnu, orse-
Haomue MeTa/InuecKoMy Momubneny. I'mppooxwer wampums, mo-
dydatomasncs us CaQ B mpolecce HaroToBIcHNA o6pasa AIA peHT-
PeHOBCKOTO aMaln3a, He HaiifleHa, Tak KaK OHa NPHCYTCTBYCT
B wommyectse MeHbme 10%. Haiimen tawse pan summil, nosmmu-
MOMY, HpHHAIVICMAILME IPOMEHYTOYHOMY COeiHHeHHIO. Pacipe-
flefieHMe OTUX JIMHME W WX MHTEHCHBHOCTeH MOgo6HO TaRoBOMY
ana MgMoO;. Jlunuit, orsevaommx MoQO,, =Ha peHTreBOrpaMMax
BOCCTAHOBJIEBHEIX MoJAGHaTOB O0HADY;RUTH He YHAJOCH.

Jlorapadmudeckue momMTePMEL KOHCTAHT PaBHOBECHA NIA ABYX
crapui  BoccramoBlenna CaMoO, oXBaThBalOTCA CllefyOIAME

ypaBHeHUAMN:
CaMoO, + H, = CaMoOy 4 H,0; (VI)

lg Ky = — 0 4+ 1,566; (6)

5 CaMoOy + Hy = 5 Ca0 + +Mo + Hy0; (VII)

lg Ky == — Ji;gg + 0,838. 7

O6seypumm: peaxnus (VI) m (VII), moskno monyunts ypaBHe-
HEe CcBOOOAHCI dHeprum ToNHoro Boccramonierus CaMoO,:

CaMoQOy + 3H, = CaO 4 Mo - 3H,0; (VIla)
- . 39770
g Kqo = 1g K+ 21g Ky = —7 ol 43,242, (7a)
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mpemapaT cocrout u3 Tpex Pas: MnWO,, W u MnO, a mocuenunit
comepsrar rtombxo MnO m W. Tawmm obpasom, Ha OCHOBAHMU
pentreHorpaduiecKnx faHHHX u paGorst Aosma m Owxa [11],
Tfe JOKazaHo, 4To BoceTanonycHne MnO mo Mapranua wger B ofHY
cTAZmo, CIeAyeT OMUAATh, UTO MOIHOe Boccramonmenue MnWO,
BOJIOPOOM HPT B JBC PO3KO Da3feNICHHLIC CTafWN:

L MaWO, 4 11, = 5 MnO + 5 W + H.0; aX)

MnO + I, = Mn + 11,0, (X)
[omydennne HAMA KOHCTANTH DaBHOBeCHA AJA LePBOM CTyme-
un socerauonicnna MnWO, BogopormoM (B KOJIMYECTBE OROMIO 20
Hpn IATH TCMICpATypax) TpU KaykAoH NAHHOW TeMIeparype He
3aBHCAT OT cOCTaBa TpellapaTa; OHH XOPOIIO YKJIAABIBAIOTCA Ha
opamyo lg Kj —71,—
BrramcieEHOe MO MOTOXY HAMMOHBUIAX KBAaApaToB yPaBHCHUE
sapumecumMocru lg Ky, ot —;; mMeeT B

12845
lg Kg =— 237—6% + 1,2590. (9)

Kom6unmpyst paBuosecue (IX) ¢ pasuoBccmeM BomaHOTO mapa,
MOKHO BHIYHC/NTL PABHOBOCHOC HABIeHHE KMCIOPOHA AIf pPeaK-
nny gucconuanuy BosibfpaMaTa Mapramiua

MaWO, = MnO + W + 205; (XI)

AZS, = 3AZy — 3AZ3. (11)
Cum. Tabn. 2 (ctp. 98).
Ilnsa Bropoil cTyHneHE BOCCTAHOBIEHMS, & WMCHHO!
MnO + [ = Mn (r8.) + H,0 X)

KOHCTAHTH paBHoBecHs, msMeperunie AoaMa m Oxa [11], oxsaT-
BAIOTCS yPpaBHEHHEM:
38905

lg Kiom=— 2002 + 2,030, (10)

HDONMB3YACh KOTOPLIM, MOYKHO BHYHCIHTH CBOOONHYIO SHEPIUIo
M TeIUIOTY MUCCONMATZU Bojh{paMara MapraHia Ha 9JIEMOHTH
0 YPaBHEHHIO

MaWO, = Mn + W + 20,. (X11)
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Coueran sBemmumant AZ), ¢ pemmumHaMn AZ), oy Taem
0 7
AZg — coGoprite sHeprmn TePMHYECKOH OHCCOUMAIINN MOINOIATa
KaJbllMA 10 YPiBHEHHAIO!

CaMoO, = CaO + Mo + > 0,; (VIII)

AZg = AZ7, — 3AZ. 8)
Cum. rabm. 2 (crp. 98).

4. PaBnosecne MnWO, + H,

Bonbpamar wmaprauma monyuames ocammenmem ropsAdero
pacrBopa MnCl, sxBEBaneuTHEIM RoImYecTBOM pacTtBopa Na,WQ,.
OGe comnm mpepsapATeNbHO OHUIN OYAMIEHKI MHOTOKDATHOH (3—
4 pasa) meperpucramMsanmell W3 WECTHMX NIA aHANM3A Tpelia-
patoB. Brmasnwmit Gypwii ocamox MnWO,-»nH,0 npomsBanca
o mcuesHOBeHM:! pearnun Ha Cl°, cymmncs u nporanmsascs opu
1000—1100°. ITpu mporanwBaumm Ha Bosnyxe MnWOQ, ue ormcasuI-
cs1. [lna amanmsa Ha Mapramen m BOJbpaM HaBecKa WMOIYyTeHHOI'O
Bosb()paMaTa Maprauia pasiaralach KADATAMA KOHIEeHTPUPOBaH-
HEIMI COJIAHON W a30THOH Kucnoramn. Brnasmas npu pasiosKeHnn
BONIbPaMOBas KHCIOTA OT(UIBTPOBHBANACK, IPOMEBAJACH I TJIA
onpefieleHnsl Boibpama HepeBoWIach TP TWOMONIA aMMUAKa
B PacTBOp, W3 1OTOPOro MOBTOPHO OCAMKTANACH KHCIOTAMH, HpO-
MEIBANIachk W Mociie OpokanuBagma npum 700—750° BasemmpBamach
B Bume WO,

Maprasen, ocrabmuiicas mocme pasnomenma  BombPpamara
B QuikTpaTe B MPOMBIBHNX BopaX, ocamuancs B suie MnO, mm-
HsYeHneM  pacTiopa ¢ a30THOH KMCHOTOH M XIIOpaToM Kailus.
Bumapmas MnO, mpommBamack ® cymmiack o TOCTOAHHOIO
Beca wpu 120°. llposefenswnil amamns mam mos MOy 9eHHOTO TIpe-
napata gopmyay MnWQ,.

Bhrunciennme m3 peHTreHOrpaMMH MpelapaTa MnWO, (Fe —
AHOM, B KadvecTne cTampapra — CU) BeJIMYMHE MeHIIOCKOCTHLIX
paccTofHuii d coOBUANAIOT ¢ JINTEPATYPHHIME J(@HHHMH, HO HAIIH
JlaHHBIE OTHOCATCA K Gojiee UmMCTOMY Ipemapatry (IMTeparypHsie
JaHHEE OTHOCATCA K MuHepasay) (em. [5]).

AHam3 peHrreHOrpaMM WACTHYHO BOGCTAHOBJIEHHBIX apelia-
paTos coctaBos MnWp ;g9 u MnWO, ¢ moxasemBaer, uaro TlePBHII
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npuBefeHsl YKA3aHUA HA CYINecTBOBaHWe B cmcTeMe Fe — W He-
CHRONMBKAX WHTepMeTaIuIeckuX coeamHennii: Fe,W, Fe,W; n
Fo,W (cm. tamsme [15]).

Buipeneume monmyumpmerocs mpm  BoccTaHoBdenmnm  FeWO,
WHTePMeTAINICCKOTO COCHUNOHNA XHMAUOCKAM TYTOM ¢ TedbIo
£ero aHallumsa OKABANOCh HeBOSMOKUEIM, TaK KAl COeNHHEHU jKe-
Jc3a ¢ BoJBPpAMOM HC PACTBOPUMEL B ¢IalHIX KHUCIOTaX, B IKOH-
HeHTPHUPOBAHHLIX ke KECI0TaX PACTBOPYMEI KAk COCIUHCHAA, TaK
u Bombdpam. IlosTomy smA pemicHuA Bompoca 0 cocTaBe MONYHeH-
HOTO IIPH BOCCTAHOBIGHAN BOROPOROM COCAMHENHS HEeOOXOAMMO
OBII0 MCIONB30BATh peHTTeHoIpaduvIecKAi MeTOLX.

C aroit nesbio us Fo,03 u W03 (Fe,Oy 1 WO, Opinu mosygeHst
BO3MOKIIO Gojiee TMCTHIME) GLIIA MPUTOTOBIEGUL CMeCH TaK, ITOOH
cootnomenua Fo m W coorsercrBoBanum coctabaMm: Fe,W, FeW,
Fe;W,. OrBemernnnle wonmnuectna Fe,0; w WO, tniatensuo mepe-
MCIIMBAJIACL B BOCCTAHABIMBAJNCE B TOKe DIEKTPOITUTHYECKOrO
BOZOpOMA IOpH TCMIEpaType, He mpenplmaiomeid 850° (Bo umabesxa-
une yaeryumsaums WO;); 3aTeM BOCCTAHOBIGHHLIG CMeCH BHIAep-
smBanucs B rtedenne 10—20 wac. mpm 1000—1100° B Banyywme,
nocje 4ero OLICTPO OXJaKmanuch. PeHrremorpaMMbl Opemiaparos,
DONYUYeHUHMX TaKuM o0pasoM, cumMasiwch 1m0 Metony [ebas ma
DIIeKTpOHHOM TpPYyOHe ¢ wobanmbToBEM auTmraromoM. Hasmsil

. ofpazel; cHEMAaJIcA KaKk B YHCTOM Bmfie, Tak U €O CTaHmap-
oM (Cu).

Bo Bcex cayganx modyvactcesl TOTLKO ORIO MHTEPMeTAJIIHYE~
CROe coeffmlieHme cocTaBa Fe, Wy (peaynbTaTsl XOpOImo COBHARAIOT
¢ panEsiMr Marsenam u DBectrpena [15]). Pemrremorpamma mpe-
napata coctasa FeW wmorasana mapany ¢ Ie, Wy Merammmuecnmit
BoabPpam. B aByx e gpyrmx mpemapaTtaXx (¢ BaJIOBHIME COCTABA-
mu Fe,W u Fe,W,) mapany ¢ Fe,W; orashmoch MeTamnmmueckoe
meneso. OuoBupno, mpm teMmumeparypax umme 1100° oGpasyercs
ronbko Fo,Wg, a mpyrue coemumenus Fe — W Bosmoseuo olpa-
BYI0T¢HA NHIML Opy GoJsice BLICORUX TeMOEpPATYpax.

C menplo pPeHTTGHO(PABOBOTO aHajM3a IPOMCIKYTOUHBIX H KO-
HeWHBIX HPORYKTOB BoccTaHOBIeHNA FeWO, Oninm cHATH yRa3aH-
HEIM Boinle 06pa3oM PeHITCHOIPAMMEL KaK WCXORHOTO BOAbpamMaTa
sxesesa (FeWOQ,), rar u TPOLYKTOB 9acTHUHOTO ¥ IOJIHOT'O BOC-
crauoBieHuA npu 900—1000°. I{pome Tor0, GHsTa CHATA PEHTTEHO-
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B Tadx. 2 (crp. 98) mpuBegent sHaveHHsT
AZiy = AZY) + AZY, — AZ;. (12}
D. PaBnosecne FeWQO, + H,

a. llpurorosaceme W amanuaz npemaparta FeWO,

Bousdpamar sxemesa moiydasica 10 MeTORHKe, TpeIoxieHIION
I'. A, Meepconom [12]. FeWO, monyuwainca B sagme FeWOQ,-3H,0O
Upyu CMEIIMBAHYM D>KBUBAJICHTHHX KOMUYECTB pactBopoB FeSO, m
Na,S0O,. Jtu connm ORUIE TpefBapHUTENBHO LOJYYeHH YMCTHIME TIO
0. B. Raparuny |13]. Ocamxnenne, dunsrpoBanue u HpoMHBaHiie
ocanka FeWO,-3H,0 mposogmance B Toke Bomopoma. IIpombrreid
0CafiOK CYIWICA Ha BO3AyXe H IOpoKanmsaicsi. llpoxammpaume
nosbppamara wenesa upu Temmeparype 700—800° C mpmBommt
K eT0o OKHCICHHUIO i oGpa3oBanmio coequHenns Fe,0,-2WO0, [14],
KoTOpoe 6BII0 Hamu HoxydeHo. Hexoropwe pentrenorpadmuecrue
JMaHHEE JJIfA 2TOrO COeflmHEHUs IpHBefeHH B [6].

ldasa nonyuenna FeWO,, Fe,03-2WO, mporanmsanca B Ba-
1iyyMe 710 IOCTOSHHOTO Beca npu Temmeparype 1000—1100°, Asua-
/43 UPoKaJdeHHOT0 IPH 3TOH TeMuepaType OpelapaTa COTIACYeTCss
¢ dopmynoir FeWO,.

Kucnopox 8 FeWO, onpepensnca mo y6uiin B Bece JOTOYKE
¢ TpellapaToM Hoclle IOJHOTO BocCcTaHOBNeHES ero mpm 1000°
1t TOKe Bogopoja. lms aHasusa Ha jxeneso u BodbfpaM HaBeCcKa
IOTHOCTHIO  BoccTaHoBleHHOTo FeWO, pasmaramack mpomorsxm-
TeJIHHM HarpeBaiiveM ¢ KoHHeHETpmpoBamHEMu HCI u IHNO,.
BamagaBmasg Ipm aToM BosbdpaMoBaf KUCIOTA PACTBOPAIACH
1 aMMuaKe, CHOBA OCAa/KIaIach, IpoKajuBanachk o WO; =@ BaBe-
umBamack. M3 guibrpara Iocde pasiomeHNsA ONPeENANOChH Ke-
e300 B Buae Fe,O, (tounocts amanmsa FeWOs oroso 1%).

6. Nurepmeranauveckue coegubcuusa Fe— W

PenrrenorpaMma IpORAYKTOB HOJHOrO BocctaHoBjieHma FeWO,
npu 1000° moxasa.1a OTCYyTCTBME MeTAIIIMYECKOTO Heliesa W HAJM-
gde B HAX MeTalna9ecKoTo BoibdpaMma m Hpyrux das (odeBmAaHoO,
WHTepMeTAINIHIeckuX coefuneHui). B momorpaguu Xaucena [14]

8%
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HeT HCOOXOAMMOCTH B [AOMONIATEAbHOM H3MCPCHMH KOHCTAHT
papHOBecHsI Ha KpailHMX yuacTKaX. [{ax OpaBmsro mamm KoHCTaH-
THl TP TIOBTOPIOM OINPCACNCHNHE OTANIAIOTCA APy OT ApyTa He
Gomee =wem Ha 1—1,5%.

OnuTHNE AAHEBC AOCTATOYHO TOYHO YKIAJLIBAIOTCSA Ha Tps-
1
myio  1gKp—-- . Ilpnmencnue MeToma HMAEMCHBIINX KBajpaToB

[03BOIUIIO AaTh st saBucmMocTH 1gK, or
nenwe:

1
7 Cllefylomee ypas-

9264
lgKig= — ,175-7-6}- +1,041. (13)

Hamu ompiTHHE KOHCTANTH OTKIOHAIOTCS OT HTOTO YPABHCHHA
B cpeprem Ha 0,2% . Benuuunn cBoGogHolt sSHCPIUM I TETIFAOTH Xyc-
COIMANUE AN Peakiut

FeWO, = + Fe; W + + W + 20, (X1V)
BLIYMCJIEHE O YPaBHeHHIO
AZY, = GAZS, — 4AZ. (14)

R comanonmio, faH#Ble IO PaBHOBECHAM: HCHOCTATOUHBL JJIf
BLiumcsienns cBobofHoll sHeprun obpasosanus FeWO, ns smomen-
TOB. JTOMY HPEHATCTBYCT OTCYTCIBHC [0 HACTOSNETO BpPeMOHH
B JINTEPaType JAHHHX, KaK IO CBOOOTHEIM DHEPTHUAM o6GpasoBaHUsA
HITepMeTaIndeckoro coegmHeHust Fo, W, Tark m mo Temmoemio-
CTK 9TOTO COGAUMHCHU, :

6. Pasnosecue CoWO, 4+ H,

Ilparoronaennme ¥ amaunus CoWO,

Bonngpamar xoSanbra momywaicA UpOKajlWBaHmeM B BAKyyMe
CoO nm WOj;, D3ATHX B 9KBHBAJCHTHHX KOIMYECTBAX, cHAYAJIA
npn 800° C (15 gac.), Bo usGeikanue yiaeryuusanua WOz, m 3aTeM
npn 1100—1150° (30 =ac.). ITposepra TaruM 0GpasoM IOy UCHHOTO
mpemapata Ha cofiep:kanme WO, DoKasajia, 9T0 pearIms

CoO 4+ WO, = CoWO,
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rpamma Fe,O4-2WO,;. Hawwm paruste Gamskm ® J@TepaTyp-
meiv [16, 17], no Haw wpemapar upemcraBiAm coboll WHCTHI
FeWO,, B To BpeMfA Kak BHIIeYKasaHHEHe JIMTepaTyPHEe JamHLle
oTHOCATCA K Munepany depbepury. llosroMy Mu Hamiu doses-
ILM, WCUONb3YA CBOM JAHHEE, YTOYHATL OpHBELeHHEE B JUTe~
patype mapameTpsl pemeTn FeWO, (mabop MemIUIOCKOCTHBIX
paccroagsmii) (cM. [6]). Haum Gouim wmomydemst: a = 4,722 A;
h=295,691 A; ¢ = 4,951 A.

Brua raxyke noepBHe CHATA ¥ WaydeHa PCHTTeHOIPaMMa Coefld-
verini ¥eyOg-2W0,. HaGop 0CHOBHLIX MeRIIOCKOCTHHX PAaCCTOs-
Ui B peilleTKe 9roT0 coeAnHeHnud cM. [6]. Hmswan cummerpus pe-
HIETKA T HEBOSMOG:KHOCTDL CHATH PEHITEHOIDAMMY BpamieHms HW3-3a
MaJIOH BOJIWTMHHN KPHCTAJIIOB He TO3BOJMIM HaM HaTh IapaMeTphl
PetIeTKA BTOT0 ¢OCHUHCHUA.

Brnim  cHATH  peHTreHOrpaMMII TPOAYKTIOB BOCCTAHOBICHHH
FeWO,, a umemuo: FeWOQg 2, FeWOs 03, FeWOs 00 m FeWOy 59.
B arux mpemapaTax HalifeHH Hapany c¢ ucxoguom FeWO, wmertasn-
smgeckaEd BonbpaM (a == 3,157A; mureparypure namusie [18]:
a = 3,158 A) ¢ HemHOTO N3MeHeHHOH pemieTkol u Fe, W, (mapamer-
pHL COBHAZAIOT ¢ UapaMeTpamu, mamamMn Marueanm m Beetrpe-
oM [15] mpm maiwirre W). Ilponykr xoHedHOI0 BOCCTaHOBIIGHHS
cocrouT m3 Fe, W, m W, Tarum o6pasom, us perrreEorpapudecknx
JIAHHHIX CJENYeT, YTO BOCCTAHOBIGHHE BoNMbpaMaTa IHedesa
BOZOPOZOM B BHII¢YKa3aHHOM HHTePBaje TeMICPATyp HLET B OfHY
CTAIHIO. B

VpaBHeHHe PeaKUWK BOCCTAHOBIEHMWA:

1 1 1
T FeWO, + [1, = < Fo, W, 4 5 W + H.0. (XIII)

B. Mececavnosanmue pasuosecna FeW0O,+1,

Wsmepenne paBHOBecHH BoNbfipaMaTa IKese3a ¢ BOLOPOAOM
npu 850—1150° nopTBepAEil0 Pe3yIALTATH PEHTTEHOBCKEX WCCIe-
nosaauit. BoceranoeineHue uger B 0J{HY CT&IMIO, TaK KaK KOHCTAHTA
PABHOBECHS HEe 3uBHCHT OF €OCTABA. PaBHOBecHSMH HE OXBaYeHSH!
yuacter cocraBos FeWO,— FeWO3s u  FeWOy3— FeWOq g,
110 TaK KAK PeHTIHOTPAMMEL HPOXYKTOB YacTHYHOTO BOCCTAHOBIIE~
HHsl cOfepsKaT 1taK HCXOMHYI0, TaK U KOHeUHyIo ¢ass, To

9
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IpenapaToB CHUMAJIHCL € KOGAIbTOBLIM AHTHKATONOM, KaK JJfA
unpcToro obpasua, rak u co craggaprom (Cu).

IIpopywr ¢ Bamosmm cocraBom Co,Wg aBmsercsa ogHopasHbIM.
ITapamerpst pemernu cosmasnu ¢ [15]. Ilpemapar cocraBa Co,W
cocross w3 mByX Pas: CogW (uamu mamnmic cosmanmm ¢ [19])
Co;W,. pomapar cocraBa CoWy coctostm us mpyx ¢as: Co, Wy
u W; upenapar CoW comepsxan sr1u sxe dasu. Taxum o6paszom M
ue obmapymummau B cucteme Co — W mumx ¢as, mxpome Co, Wy
u CosW.

Hapsimy ¢ pentremorpaMMaMy MHTCPMOTANNUYCCKUX COeNM-
Holmil 1aMH ObUIM CHSATH PCUTTCHOIPAMMBL MCXOTHOTO BOIb(pa-
MaTa KobalbTa W IPOAYKTOB €T0 IOJNIOr0 BOCCTAHOBIGHAA DR
1103 u 901°. Ilo pmaumem Bpoxa [17] Boxedpamar woGanbra
HMEET MOHOKIMHMYCCKYIO pelmeTRy ¢ mapaMmcTpamum: ¢ = 4,66 A;
b=05069A;¢=4984A;, B8 =90° Jlamssec Hamel peHTTe-
morpammel  CoWO, xopomo cormacyiorcs ¢ 3TAME HapaMer-
paMu.

Pacuer penIrecHOrpaMM IPORYKTOB HOJILOIO BOCCTAHOBIICHUS
npu 901 m 1103° mowmasam, dWro B pe3yibTaTe BOCCTAHOBIIOHAA
CoWOQy, B urTepBame Temmeparyp 901—1103° C monyqaercs uaTEp-
metamnueckoe coemgmicnne Co, W, m wmeramnmaeckmit W. Ilapa-
merpel pemerku Co,Wg: a = 4,75 A; ¢ = 25,67 A (mpm us6mIT-
re W),

[Mapamerpst pemera W: a = 3,156 A (amreparypHHe FaHHbe:
a = 3,1586 A [19]).

IHysxnmo orMernts, uTo Ipw mpeobiafaHuu B IPOAYKTAX BOCCTa-
HOBJICHUA EHTepMeTammmdecrkoro coegumenua Co,Wg mmeroTcs
cnepnt Co,W. IloBupmMomy, ¢ HOBHImeHHWEM TGMIIepATYPE BOCCTa-
HOBJIGHHSI KONHICCTBO B TponyKrax Boccramosseuma CosW Bos-
pacTaer.

Pacuer peurrenorpammul, cHATOH ¢ HANONOBHEILY BOCCTAHOBJIGH-
soro mpm 901° CoWO, (CoWO, ;) morasam:, uro B HeM COflepKaTCS
rax mexonuan dasa (CoWO,), rarx u noucuusie pazu: Co,Wgun W.
Hpyrux ¢as me obHapyskeno. Te sxe Pass orazanueh B Ipemapare
CoWOQ;3,2, mosyveIliloM OIpu TacTAYHOM BOCCTaHoBIcHmA Ipu 1060°.
Taxum ofpasoM, peHTTCIOrpadUUCCKH MOMKIO CUHTAThH NOKABaH-
HEIM, YT0 BoccrauoBienne CoWO,; BomopomoM UMCT L OFHY CTafMIO
¢ obpasopammem Co, Wy 1 W,
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HOLLIA IO KOHNA, i OTCYTCTBHe YOBIIM B Bece 0 M HOCTe TPOKAIH-
BAIUA CAPANTHPGIAJIO OTCYTCTBUC Rae HeBHAUUTEILHON cyGin-
marun WO,. Hexogame CoO n WO, mpurorosisiimes mo Bo3Mosk-
HocTu wucTHMu: \VOg— NPoRAINBaHUEM JBaXKIH TePeKPACTAIIIU-
30BaHHOTO mapapoibpamara ammonus; CoQ — mpoxaiuBaHmeM
Co(NOg), ecnawama ma Bbosmyxe mpu 800° (mpu srtom oy 9aeTcsa
Co30,), sarem B Baryyme mpu 1000° B nobanbToboit omouKe.
Mcxoanaa coms woBamnra  Tpummmsl IepeRpPUCTAININ30BHBATIAChH
W3 WHCTOR Il anammsa cond. XUMUYeCKWH aHAIIA3 MOJYYeHHOTO
mperiapata MOMasa, 4To eMy coorBercinyer Gopmyna CoWO,
{rounocts auamuza 19%).

Murepmeraaiauueckue coeguaenung Co—W

PenrremorpaMya IpomyKros TOJIHOrO BOCCTAHOBIEHMS CoWO,
upn 1100° C moresama Haamume B HUX MeTAIIHYCCKOTO Bonb(Qpa-
Ma H OTCYTCTBHE MeTANJIMYeCKOTO KRobadbTa, a TaKKe Hajudpe
Apyrux ¢as, MOBUIEMOMY HHTEPMETAIIHYECRUX  CONMHCHMI,
B3 srreparype [14, 15, 19] yxasmBaoTes  coemmHeHwms
CogW (Co,W,) -1 Co, Wg(CoW). TTapamerpsl reKcaroHambHoi pemer-
s Co,W g H3MEHSIOTCH B 3aBACHMOCTH OT HAHIMS WM OTCYTCTBIHSL
130KTKa Bombpava Mo cpanHeHHIO ¢ GOPMYIIOH COCAUIICHI [15]
(upu Hammuuu m3GMTRA @ = 4,75 A; ¢ = 25,67 A; TpH OTCYTCTRHH
uabntiia @ = 4,726 A; ¢ = 25,48 A).

PaBec w Illemx (8) ma ocHOBaEWM M3Mepelns KOHCTAHT BOC-
cranoBnenns mpm 800° oxuenio yracpoma emeceii CoO m WO, pas-
JIMYHOTO cocTaBa cocTasHim ¢azoByo gmarpammy Co — W — O
npu 800°. Ilo ux ganmnM, B cucteme Co — W CYIH[ECTBYIOT CIIEMYIO-
ugue mHTepMeramnudeckume coepmHenma: Co,W, CoW u CoW,.
ITOT BHIBOJL M3 JIAHIKIX IO PaBHOBECHIO He GBI IMpoBepeH PeHTTeHO~
rpaduyecky, a W HIIOKEHHOTO BHIIG BHLHO, UTO COGIHHEHHE
CoW, nosmiumoMy, mHe cympecrsyer.

Jns BeIACHeHNN Toro, Kakme coemuHerns Co—W obpasyroTes
Ipu BOCCTAHOBITEBUM CMeced OKMCIOB Bojgopomom npu  1100°,
OLUTE DPATOTOBIEBH M BOCCTAHOBICHH BomopogoM mpu 850—1100°
cvecu CoO + WO, mo cooTHOmEHHIO METaIOB OTBEYAIoITe dop-
mynam Co,W, Co:W,, CoW u CoW,. PeurrenorpamMmm  arux

93

Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7



Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7

Tlomyuonusie ofonMit Iy TAMH TIPETApaTHL OLIIK TOMKCCT HCIII,
umenu Gopumyny NiWO, (Tounocrs anamuza 0,5%) n, kak nokasazo
POHTTCTIOr paduuceroe HECICOBALNe, HMEJIN OIMHAKOBYI0 KPUCTATl-
AWICCKYIO CTPYKTYPY.

6. WurtcpMeTanninuYeCKue coejfnHeHAA
Ni — W

Il maydewHust TPOJLyKTOT YACTHILONO K TIOJNHOTO BOCCTAHOBIIE-
HHA HaM®H OWII0  WPOBEACHO  peHTTeHorpadudecioc HCCHeNo-
Bamue.

B paGote PaGec u Hlenxa [8] ectr yrasanue Ha cymiecTBoBaHUe
B cueteme Ni — W IBYX BHTCPMETAIIUTOCKAX COCTUHCHAN Ni W
u NiW. Hamu Gman npmrorosiets cMecm NiO u WOz ¢ cooTHO-
meruava Ni w W, cOOTBETCTBYIOIIEME DTHM COCIWHCHUAM, CMECH
TIATCIBHO PACTHPANMCL ¥ BOCCTAHABIMBAINCE B TOKC SIICKTPO-
smTmuccroro nomopona., OfHaro OHITO 06HAPYIKEHO TOIBKO OIHO
pHTepMeTarueckoe coemuenuc: Ni,W, mapaMerph KOTOPOro
coBIAyAIoT MOTHOCTHIO ¢ HapaMeTpaMy, NPUBCACHILIME B CTATHC
Dupemumana n Xaprepa [20], rre oppobuo obeysKraercs 9TO WATEP-
MCTAILIAYCCKOE COCHUIICHMe. I’CHTTCHOTPAfuUUCCKOC MCCIeloBaHNue
HOTHOCTHI0 BoccTanopicnmoro NiWO, mokasasmo, YTO KOHCUHLIMA
mpofyRTaMu Bocerasopienms sinwmores NigWooumw o meransmue-
cxmit W.

B. Pasumosecue NiWO,+ H,

HMwmcrores Tpu OTHUYCTJIIHUBLIC cTyIeHuu BOCCTAIIOBICHW A, T'PAHUILL
HKOTOPLIX HE YCTAHOBJICIDI C IOJIHOM JLOCTOBECPHOLTHIO. 3aBHCHMOCTD

1 « " .
lg K, OT - IJIsI KasKOH 13 TPeX cTelieHeil BLIPAsKACTCA OTISTIINBOM
P T ‘

npamoil uHWeR (pme. ).

OfnnM 73 UPOMCIKYTOUHHX NPOAYKTOB BOCCTAHOBIEHMS B-
ssiercas WO,. PentrenorpaMMBl YacTHUIO BOCCTAMOBIICHULIX IIpe-
naparos NiWOQ, yrasHBaloT lfa CymecTBOBAINC eme ONHON TIpOMe-
JRYTOTHOM (assl, KOTOPYIO MCIL3s OTOMICCTBATE A ¢ OKHMCIOM Hit-
Kelsl, HM ¢ APYIHME onmciamMu Boibfpama. BosMokuo, Uro 970
TOT 3Ke TPOMYNKT, WTo Hoiyvanca y PaGec um Hleuna [8] u woTOpO-
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Uccaenosanne pasHOoBecHs CoWO,+H,

Koncranrst pasmosecus B mureppame 901—1103° me 3abmest
0T cocraBa, # BoccraHosmerue CoWO, momopomom muer B opmy
CTafulo MO CJIeRYOMEeMy ypaBHEHUIO:

4 CoWO, + H, = = Co, W, + W HI,0.  (XV)

HPI/IMEHGHHG MeTOJla HaMMeHLIIUX KBaJpaToB IO3BOIWIO FATh

1
clieflyiolliee ypaslicHHe 3asucuMocts lg K, ot 57

1692,5 7741

Bennaunnt cBoGonuoll sHepranm u TemwzoTH PearIuy IHCCOIMATIHA
GoWO, na Co,W,, W u O, mpu Bucorux TeMTicpaTypax:

CoWOy = -5 Co, Wy -+ W+ 20, (X V1)

JZaunl B tabu. 2 (ctp. 98).

7. Pasnosecue NiWO, + H,

a. lUpwroromrrenne w amamun NiwO,

NiWO, npurorosmancs IByMsa coocobaMm:

1) Ocamneruem Ni(NO,), HOPMaJIbHEIM BOJbPpaMaToM Kaius.
Ni(NOy), mpeasaparensuo HepPeKPACTANIN30BHBAIICS BA pasa M3
9. .. a. comn. K,WO, mpurorosnamncs cumemammem IpU KpacHOM
KajleHun OpepsapuTeNbHo ounmerHoro (mo Hapaxwmmy) K,CO,
u WO,. WO; monywancs rtax ke, kax opu moayuenmm CaWO,.
Ocamox NiWO, npoMersamnca, cymmica u OpoKaIgEanca B Mydesn-
Hol medn mpa 800-—900°.

2) Coeranmem © BakyyMe sKBEBaZeHTHOH cmecn NiO m WO,
cuavama mpu 800° (Bo mabemanme yiaeryumsaHum WO,;) m zarem
Hecrombko wacoB mpm 1000°. NiO wmonywaness momo6mo Co uas
Ni(NOs),, mpexsapurensac odmmieEHOTO TPOEKpaTHOH Heperpm-
crajinu3anueid 4. p. a. coym. AHamms NiWO, oposopnnca amamo-
muao CoWO,, RoamdectBo HuKens OIPeNeNIANOCE OCaAKTeHTeM
AMMETHIIIMOKCHM(M.
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: P
H,0
Tax raw ommrHe Bemmumust lg Kp= lg —~=, 10 mua Brrame-
' H,

senusa Besmani lg K, XapaKTepH3yWIDuX IpoHecc IONHOrO BOC-
cranopienus B omuy cramuio (I—IT—III), Heo6xomuMo cIOMUTEH
BesmumuH lg K, IS BoeX cTafuii, YMHOIKAB KayKLYK K3 HUX
mpefBapuTenbHO Ha n — wmenao Momei Il mim rpamm-aTtomos

RUCIOPOfia, OTHATHIX Y BoiAbppaMaTa B AaHOOH CTAIWH BOCCTAIIOB-
JeHTA

NiWO, + 4H, = + Ni,W 4- = W + 4H,0 (XX)

lg Kq = 1,333 lg K7 + 1,167 1g K45 + 1,500 1g K,
1g Ky = 0,207 (1073°K); lg Ky = 1,043 (1273°K)

Hns mepexofa or ¢cBOGOTHHX BHOPIHH B TEINIOTH BOCCTaHOBJIe-
HEA K ¢BOGONHLIM SHOPIUAM H TEIWIOTé ANCCONMAINE CHIANEIBACM

0 0
TOJIyYeHHNe BHIIC BenuumEBl AZyy u AHg, ¢ COOTBETCTBYIONA-
My BenmumaaMu AiiA peannuu (II) mo ypasmemmio (2).
Hnsn peaxmun

NiWO, = - Ni,W + W + 20, (XX1)

TMoJIydYaeM BCIWYUHH, NPUBORUMEHCE B Tadm. 2.

Tabamma 2

Ceo60dnrie snepeuu u mennosue sPermu Succoyuayuy 6oavgPpamnanios

. CaMgO. MgW(”)O. CaW(;). nlxm]x; %‘ ;“(?m?‘ Fevgo. c«m(;o, ngo.
S azg azg | azg [Tap0 t ag0, | A7l | Azl | azy
-800 158 9101 157 000} 173 200 — — 1197 130|185 560 —

900 153 460| 150 270] 166 930 — — — — 1176 780

960 — — — 1146 230 216 650 — — -

970 — 1145620 — — — —_ —_ —_—
1000 147 9401 143 320| 160 670] 143 930| 243 470| 182 680| 170 080| 163 850
1050 —_ — 1141 040| 209 420 — — —_

1100 | 142 400) 136 650 154 360 138 170| 206 550 — —_ —
1200 o= e e — 168030} 154 400] —
AHE,) 222 460) 233 900 224 700 217 410 315 940| 274 800| 268 700| 280 000

i
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My onu npunmcasiu opmyiay NigWO,. ITor mpopykT, Kak oTMe-
yeno PaGec u [Hveurom, Iosydaercst 10 pcaxmum:

NiWQ, -+ 8Ni 4 2CO = NigWO, 4 2CO,.

Bsuny toro, uro $asoBri co-

. gy
¢TaB IPOAYKTOB. Ha MepBOH U an _
BTOPOIL CTYHeHA3X BOCCTAHOBIE-
Hnusg HaMU 0 Kodlla HE BhIHC- 46 ﬁ\\
\eH, MBI IIPAMeM Ll BTAX CTalii AN
OJ{HY U3 BO3MOMKHWX cXeM, 03~ 44 N
wyio © cxeme Pulec m Ilenra 240 N
[8], yupomas uifg HpeaBapH- N
TEIBHOIO pacdeTa KapTAHY TeM, KJI '
Y10 HepeXoMsl MEiAY CTYLeHAMN -
I PUMHUMAIOTCH PE3RUME, e3 ydac- ez T ~
TROB TBepAnXx pactBopos. Boc- 7
¢ragoBaesne uieT (IpeAroIoHKT- il
TEABHO) Fepes ciejlyloulne peax- ‘v”;;
Tk NN
I. NiWO, = Ni+ § W0, +
h

10,6670, (XVI) 4 AN
(craToK HMeeT BaJioByio op- - ™
myity NiWO, g7 47 *

76 i 8 4o
L. Ni + -+ W0y = 4 Ni,W + Loy

3 . .
+ = WO, + 0,5830,, (XVIII) Puc. 5. 3asmemvocrs 1g K ori/p
' . JUIA Tpex crymemell BoccTaHOBIe-
Ocrator — NiWO, 5. uns NiWO, sopmopojom

1L 2 W0, = W +0,7500,. | (X1X)

Wnrepmonnpys mo puc. O sHaucHuA lg Ky mpm 1123 uw 1273°, paa

TpeX cTyHeHed BGCCTAHOBIEHHA NOTyYaeM:
T =1123°K T =1273°K n
lg K7 = -i- 0,372 IlgK,; = -+0,700; 1,333 .
lg K5 =-i-0,160; IgK,s =+ 0,232;. 1,167 -
Ig Ky ==---0,317; IgK,y =—0,107; 1,500

7 Ilosnafu Ha MeHOYHAap. KOHTPecce MO XUMUU 97
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IleoBxommmte must ‘pactora ypaBUCEA TOMLIOOMROCTS I BOIMTHNLL
TCILIOT HpeBpaIeHys i BO3rONKE Gy B3ATH 13 kuurn 9. 13, Bpan-
ke, A. ©. Kamycruackoro m up. [221. YpaBHeIle TemmoeMKocTH
MnO maaro ms cBogrm M. ne Keit Tommcomna [23]. TemmoemrocT
rag3o00pasHLIX MeTa/oB LpWIATH paBuuMu 4,962, B tabn. 3
| Mala CBOAKA BLITHCJIOHHGLIX HaM¥ TCILIOCOHCPIRATIMIL (oTHOCHTEIIB-
HO CTAHAAPTHOTO COCTOAHMA IpH 25°) M aGCOMIOTHEIX DUTPOLAI.
Pacuer mcxoMsIX Bemmumb AHlps v A3, OpPOBORKIICS TIO
cXeMme, KOTOpas scHA M3 UPUBOIUMHX ABYX IpumepoB. Beo nean-
UEHH, BXOjiAIMue B pacueT, orHocAres  1000° C = 1273° K.

Tabamuma 3

Tenaocodepmearua u abcosiominan swmponus rexomopux eeupecrne npu 1273°

1273 59
Bemeerso A998 | aniars Bemecrno AL | St
KaJ/MOIb Tp
MgO (rs) . . .| 10970 | 23,02 | Ni (tB) . . . .. 7610 | 18,07
CaO (rs) . . .| 13350 | 27,03 Ni (ras) . .. . 103150 50,73
MnO (tB). . . 12730 | 32,5 Mo (tB) . . .-. 6470 | 16,31
Mg (ras) . . .| 41470 | 42,71 Mo (ras) . . . .| 160370 | 50,67
Ca (ras) . . .| 47480 | 44,20 W (rB). .. .. 6170 | 17,0
Mo (B) . ... 8690 | 20,11 W (ras) . .. .| 214870 | 48,76
Mn (ras) . . .| 74570 | 48,70 Oy . .. . ... 7780 | 60,87
Fe(y) . ... 9090 | 18,9 o ....... 63870 | 45,68
Fe (ras) . . .| 100540 | 50,32
Co (rB). . . . 7530 | 17,5
Co (ras) . . .| 89870 ! 50,09

a8
Borunenenne AT 1278

-t npamep
I. CaMoO, = Ca0 + Mo(B) -+ 11/,0,. AHY = 222460 (u3 wammx ompir-
HHX IAHHEBIX)
II. CaO = Ca(raa) + —5 Oy AHIy = 189 700
IIT. Mo(rn) = Mo(ras). AF¥;; = 160 370—6472 — 153 900
1V. 20, =40. AHY, = 4(63 875 — 3890) = 239 940

1—-IV. CaMoO, = Ca (ras) - Mo (ras) 4+ 40. AII?273 = 80 6000 nam
+ 100
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I1I. TEPMOJTUHAMHYECKASI OBPABOTKA IIOJIVUEHHBIX JAHHBIX

Tlpy w3mosKeHMM Pe3YALTATOB AJA OTHEAbHLIX BONBQpaMaTon
ObITH TMPOBefleHH BO3MOMKHBIE B KaKIOM OTHeILHOM Ciydae pac-
ueTE CBOGOMHEIX DHepruil ¥ TemIoBHX 5P@eKTOB peaKnumil gucco-
lMallyn W3ydeHHH X coiled. Bo Bcex cryuasX HaXokjleHWe CTaH-
NAPTHHIX YACHeHHLIX B3HaueHWid YKa3aHHHIX XapaKTePUCTHR M
25° B HacTOAmEee BpPeMA HEBO3MOKHO W3-3a OTCYTCTBHA NAHHKIX
JUISE TeTIoeMKocTel BoibpaMaToB ¥ MONEONATOB B IOTMPOKOM
iHTepBaJie TeMueparyp. B maEmoi riaBe GyayT NpPHBENEHB Pe3Y Ik -
TATH PacyueTOB BeJUTYNH aTOMBOU dHeprum o6pa3soBaHMs KPHCTAJi-
MYeCKOH pemeTHu WUIYYeHHHIX cojeill W SHTpoUAM 00pa3soBaHmsl
ATHX COMeH M3 aTOMHBHX rasoB (o HEmpeeBy) IPH BHCOKHX TeMIle-
patypax. DBosMo;kHOCTL TAaKEX pacueToB CBs3aHa € HajldAdHeM
B JMTepaType HOCTATOYHOTO YHCJIA NEHHHIX IO TEMIOeMKOCTAM
W TeIIOTaM IpenpalleHus TPOTYKTOB MOJHOTO BOCCTAHOBJIGHHA
codei; 3T NMaHHbe TMO3BOJAIT HepecuuTaTh CBOMCTBA IOUTH BCeX
IPONYKTOB PeaKIliy OT CTAHAAPTHHX TeMIepaTyp K TeMmeparypam
onsta (800—1200°). Opmako s3fech BO3HAKAIT 3aTPyLHEHUA
¢ WETepMeTAIITHIccKAME  coepuHennavMn Fe,Wg, Co,Wg m Ni,W,
Tak Kak [UIf HaXokIeHmA cBobopuell sHeprum m temsororo a@ider-
ta o0pasoBaHmsa OTHX CcOeJWHEHWH HeT MOCTATOYHBIX HCXONHEIX
JIaHHHIX.

MoskHO mpemtiofiarath, 9TO BeJWYMHEL 3TH HEBeJHKW, W, Ipe-
uebperas WMW, BHYACAWTE B HePBOM NPHOIWKEHHN HCKOMBIO
pesmumHel AHym m ASiss; Tpdn opHON TeMmepaType B H3ydell-
HoM mHTepBaie, wampumep mpm 1000° pma pearnmi

MeWO, (T 8) = Me (ras) + W (ras) + 40.

AH%m — 5TO, OWEBHAHO, AaTOMHAasA dHeprudA] o0pasoBaHBSA
KPHCTAIAYecKOH  PelIeTKH; AS%ys — SHTpoOIAA  Pa3NOKEeHHS
cOeIMHeHNS Ha aToMHHe rasw, mo B. A. Hupeesy [21].

Jlna BHUIONHCHWS HaMeIeHHOHR Head OBUIM BRIYHCJIOHEL TEIIO-
coflepaEnA (IO OTHONEHWI0 K CTAHAAPTHOMY COCTOSHWIO) TBep-
neix MgO, CaO, MnQ, rasoo6pasanx Mg u Ca, rasoobpassmx O,
u O, TeepuHx # rasooGpasEux MeramroB Mn, Fe, Co, Ni, W =
Mo mpm 800°, 1000° m 1200° C. Brumm BHUHCIEHH TaKKe abco-
JIOTHHe SETPONRN YKA3AHHEX BeINECTB IIPH TeX e TeMIepaTypax.

7 99
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sHauenme ASSs IAA HuX KomeOmeTcs B IpefiediaX 192,9—217,3
. e., TO €cThL B TeX Jke IpefesaX (CPefBAf BeJMYHHA
199, 55 o, e.). Taxum 06pasoM, E3yIeHHAS B IaHHOM HCCIIEOBARMN
IpyIOA BENeCTB MOLUMEACTCH HPABHILY Kupeesa., HeBosMomu0CTE
yduecTh SHTPONKIO 00PAsoBaHUA MHTEPMETAIIMYCCKAX cOeHHEHIH
MeImaeT MoMeKaM 3aKOHOMEPHOCTeH BTOPOTO HOPsANKA A BellnHuH
AS2 . TalbmumL 4, Bee ske MHTEPOCHO CHelaTh IPEABapHTENLHYIO
HOTHTRY COTNOCTABATS Bemumubl ASY,, ¢ pajuycaMu KaTHOLOD,
KOTOpHIE U3MCHSIOTCH
A5 VapaiuIeNBHO  Hapa-
22 MOTDAM MOHORIMHITIG-
CROH PemeTRA BOMb(-
pamaros. B Tabm. 4
TPUBOAATCS PAEyCH
210 watwounos mo [oanm-
mmuAry (cronGen 4) u
HapaMeTpHl & PeIneTHa
BonbpamMaToB (CcTONI-

W Gon 6).
Iipepmomaraem IO
ToappmMunTy, uT0
, n | /g0 NOJSApU3YIomad Ccuia
Co W 125 Fe Co Mg raTHoHa 00paTo IpPo-
2 —= N NOpUHOHANHHA KBaJi-

Prc. 6. BaBUMCHMOCTs ATOMION BirTponmn 00- pary  HMOHHOIO  Pa-
PaBOBAIINSL BonbpaMaToB OT nonApusyomei aayca. ComocTaBlicHue

CAUILL KATHOHOD sToi BenuanHE ¢ ASE
EaHo Ha puc. 6, neMoH-
CTPHpYIONEM HaIuyAC KOPPCIALME MEly — HUMH. Nz puc. 6
BUHO, WTO YUeT BCPOHATHOTO HONOYKUTCILUOTO M3MONEHNSL dHTPO-
Ay UPH AUCCONMATIEM WHTePMOTAJIIMUCCRIX COCJIMHCHMI Ha aTo-
Mut B caydaax comoit FeWOy, CoWO, u NiWQ, yaywzmmr KOppe-
JASAMMIO, TAK KAK COOTBETCTBYIOMUC BEIUHMHHLE ASa - nemar Hu-
JKC KOPPEANMOUHON KDPHBOM M TPH BO3PACTAHHK npubIH3ATCH
& mpwsoit, Beamamunt ALY, 1o 0GHaPY;RABAIOT TIPOCTOM CBAM
¢ paguycamy KaTHOHOB.
OucBHIHO, cicAyeT Hckarh Gojee TayGoKHe 3aKOIOMEPHOCTIH,
¢BA3HIBAIOIIE KPUCTAIIOXAMUICCKHC ¥ BICKTPHUCCKIC cBoiicTBa
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2-i mpmMep

I. CoWO, = Co(vr) + W(rB) + 20,. AHY = 268 700
{Gea yuera obpaszoBamm Co, W)
1L Co(ts) = Co(ras). AHY; = 89 8757535 == 82 340
HI. W(rn) = W(ras). AHYy; = 214 870—6170—208 700
IV. 20, = 40. AHYy = 239940

I=IV. CoWO, = Ci(ras) + Wi(ras) + 40. AHL,. = 799 680

a
Boiuncaenue A;S’1273

1O~ AZ0
I MgWO, = MgO{rB) + W(B) -+ 11/,0,. AS0 — —émeﬁ =T71,16
(M3 HANINX OOLITHEX MAHARIX)
II. MgO = Mg(ras) + /,0,. AS® = 42,71 + 30,43 — 23,02 = 50 12
II. W(rs) = W(ras). AS® = 48,76 — 17,0 = 31,8
IV. 20, = 40. AS® = 4(45,68—30,43) = 61,00

I—1V. MgWO, = My(ras) + W(ras) -+ 40. AS{org = 214,08

Tabanmua 4

Tenaomm Bucroyuayun u sHmponuu duccoyuayuy 60ave pamamos
ha amomnue zasw npu 1000° C

!
Coan A11f273 AS;1273 Kau'rﬁp%a a, A Cucrema
CaMoO, . . . .. . .. 806000 | 201,50 1,06 5,23 | Terpar.
MgWwo, . .. .. .. Tl 863030 | 214,08 0,78 4,68 | MoHORJ.
Cawo, . .. ... .. 863 040 190,70 1,06 3,2 Terpar.
MnWO, . . .. .. .. 824 880 197,11 0,91 4,84 | Momowa.
FewWo, . . .. .. .. 814 890 196,54 0,83 4,70 »
CowWo, . . . . . ... 799 680 202,88 0,82 4,66 »
Niwo, . ...... . 824190 | 216,70 | 0,78 4,68 »

Bemuunna ASpys pma seex H3YYeHHEX BOMbPpaMaToB KoJe6-
Jercd B npefienax 190—2165. e., cpepunas semmunna pasma 203,15,
B crathe Kupeera [21] (raGar. 6) mpusopaTea ASLs mma 21 pe-
11eCTBa, COoAeprramiero MecTh aToMOB B MOJIeKyJle (OKHCITH H ¢oir),
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'C.JKOAIIOBz 3. B. 3BOIIKOBA

KPUCTAJJIOXUMHI POOAHHUOOB
METAJIJOB

G. S. JDANOV et 2. V. ZVONKOVA

LA CRISTALLOCHIMIE DES THIOCYANATES
METALLIQUES
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IloCTaTOBRA HCCICAOBANNS MPeyCMATPIBAA BHACHOIHC 3AKOTIO-
MCPHOCTEH CTPOeHNST KOMINICKCIIBIX COCAUHenull ¢ MIIOTOaTOMULIMHE
PpPYIIaM, OMpPec/elie BAICHTHHX KOHQHUTYpanWi B KPUCTAIIIH-
MECKHEX CTPYRTYPAX H YCTAHOBJIOHHC XapaKTepa CBA3M MOTamd ——
cepa M MeTasda — a3oT. [lo cpaBHCHMIO ¢ palce MCCJIICAOBAUNDIMM
crpyrrypamu nmauwjon [1, 2] subop pogamorpymmet SCN B xaue-
CTBC ajyIcHa IPCMCTABIAI 3HAUMTC/bILE IpeumMymecrna: 1) pas-
JIMYHC XWMUYCCKOH TPUPOALI aTOMOB CCpHI, Yrilepofa M asora I
2) pasmas paccoMBaloOiasi CHOcOGHOETL PCUTICHOBCKUX JIydei
KpafinimMu aroMaMu TPyHnLl pogama. lipmerammroxumud pojanupon
MeTaJlJIOB CONOCTABNEHA CO CTPYKTYPHHIMI HAHHLIME TI0 TaJIOTeIIH-
maM ¥ LiyaluiaM.

I. KPHCTAJJIOXUMUSI IIPOCTBIX POJANTHIOB

a. Crpocnme mpocThIX pojanumoB Tuna AB

UexonupiM mynRToM AJdA OOMCAHMA CTPYKTYD PONAIIMJIOB CO-
crasa AD mMosCT CIYIKUTE CTPYRTYPaA HPOCTOT0 HOHHOTO KPHCTAIIIIA
XJIOpUia UCBMA, B KOTOPOH KasRILIA MOH OKPY’KEIl BOCCMBIO COCEN(-
HHUMY [POTHBOLOJIOIKHO 3aPMKeHULIMA HOIMAMH, PaclloIOReTHHIMH
B popmnmHaX KyOa. I BHABIOHAS IPHPOAM XMMUICCKON cBARH
HpOCHCUM 38 M3MCHeHHOM THMIIAa CTPYRTYPTI IO Mepe MOHYIKeHMS
CUMMETPUY CTPYRTYPUBIX BJICMCHTOB, 00pasylomux KpUCTaJi, Ha
npumepe coemuuennd CsCl, KN,;, KSCN, NII,N; v NH,SCN.
B otux cocpuucnmsix fopMa aHMONA H3MCIACTCA OT cfepUUCCKOM
(C17) & nuneitnoil meurpo-cummerpudeckoil (N3 ) u g0 nuHeNNOR Ge3
neurpa cumMerpun (SCN™); ¢opMa KaTHOHa MBMCHSCTCA OT cfepu-
aecroit (K+) mo Terpasgpuueckott (NH,).

Hoia asujia Ranus u pofaHufa Kaadmsa BHGOD KPHCTAIIHYECKOH
CTPYKTYPLL B OCIOBHOM O0YCJIOBJICH HOHHHIM XapaKTePoOM CBA3eld
Terparomanpmeiii kpucrTamn asuja xaaus (puc. 1) obmamaer cxop-
HOW ¢ XJOPHIOM LC3WA CTPYKTYPOH, ¢ TOH TOALKO pasHuIel, 4To
3aMeHa cfe puucCRI CHMMCTPUUIIOTO HOHA XJ10pa Ha JInHe AL HeHT-
pocumMerpuunnii won Nj yBenmwdumBaeT pasMepH 3SdeMeHTapIroi
SUCHKY B IZIOCKOCTH Ppacmosioykenys rpynnsl N , HOpHeHIUKYIIApP-
moit ® ocu C, u HONMIKAET CHMMETPHIO KpPHCTAJIa. SaMella MOHA
N3 na wsosmerrponubii ancHTpmucckuit wom SCN™ mpmBonmr
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KPUCTAJIJIOXUMU A POJAHUOOB
METAJLTIOB

Toutiplc MeTOMB WCCASAOBAHWA ATOMHOI'O CTPOCHMA BeEHICCTBA
MO3BOMATOT 7TyGOKO W3YIaTh CTPOCHHE KPHCTAIIOB H MOJCKYJ K
JAIOT cOBPeMEMHNW XUMuM OOoraTHil MaTepHall [Jig PasBUTHA Teo-
PUM XMMHAYCCKOI'O CTPOCHHS, OCHOBM KOTOpPOM OBJIH 3asIOYKEHHL
pRigaomMes pyceknM xumuxom A. M. DByriepossiM Bo BTOpOI
iomosre XAX 1. Pyroponanieid HUThI0 B IPOTEJIeHUR dTHX UCCIIC-
JMOBaHUM AnIfAeTes Tepromudeckuit sarod, oripeitei [, M. Men-
jeacenniM. MeHnesees nprnasast 0oiblioe 3HaYeHUe HCCIELOBAHIIO
CTPORIMS KPUCTAIHYECKUX COCTMHEHUH K B Tiabe, IIOCBAUEHHOI
HOJMYCCTHOHHOMY OOOCHOBAHMIO IepPUOAMUECKOT0 3aKOHA, HHcall
B «OeHOBAX XUMUM»: «TAKUM 00PasoM B CIIOMEHMH OJHODOTHX
MaCTUIL B KPUCTANIHYCCINe GOPMEL JIOMFKHO BAACTD OJHO M3 MHOMC-
CTBA CPCJCTB UM CY/RIeHHUA 0 BHYTPeHHEM MUpe YacTHI[ 4 aTOMOL,
OJTHO W3 OPYIMH A 3aBocBaHuil B HEeBHMMMOM MHADPE MOJCKYIIAP-
IO MCXaHMKH, ¢OCTABIISIOINGH TTIABHYI0 HAYUHYIO IeNb (QH3ARO-
xumudecux 3Hanuiy. Onpa u3 17IaBHLIX 3a/a% KPUCTAIOXUMUY,
HGIIONB3Y oM MomTHLe QU3ndecKne METOAN UCCIe0BaHHA aToM-
HOW CTPYHTYPH HEWIECTBA W COBPEMEHIIbIC IIPCICTABICHUA O CBOM~
C¢TBAX MEKPOYACTWIL, 9TO PAa3BUTHE TEOPUKM XMMUYCCKOTO CTPOCHHS.
JlocTrsseHUE 9TOH TENW BO3MOMKHO HyTeM O0OOICHUA ODBITHLIX
JIAHHBIX, TOIYYeHHBX IPH IIAHOMEOPHOM UCCAeNOBAHWA CTPUCHUA
OMPEICICHHBIX  BAKHLIX K/AACCUB XUMHYECKUX COeJTHHCHHUM.

Hanuwag padora ects 0606micHHe KPEETAIIIO-XHEMHYECKOTIO
HeclIefOBalUsA TPOCTHIX W KOMINIGKCHEIX PONAHMANOB MeTajlon.
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aroMoB aszoTa, o0pasyloNtEX BOXOPOJULYIO CBA3L, IBa aToMa ynia-
JeHLI OT WOHA aMMoIds ma paccrogmue 2,99 A n jpa Jpyrux —
ua paccrosnme 2,94 A. IKpoMe TOro, WON aMMOHMSI COCAUHOH VOH-
HOII CBASBIO ¢ YOTHIPLMSL COCCILIMMI aTOMAMI a30Ta, HaXO/IIIUMUCH
13 CPC/THEM Iia PACCTOAINU 3,20 A. O6urec woopauHAL MOHIIOC THCIIO
paBIo BOCLMU.

3aMena B asuie AMMOIEA AasuMOH TPYWISHL Ha POTAHMIILYIO
TpyNIy MPUBOJMT K TOBOMY HOIWKCUULIO CAMMCTPUI KPHCTAMIa 0T

Due. 3. Crpyrrypa NILN,

poMOuUC Lol J1o MOTIOJIAIITION 1B POTAHUAC aMMOHAA, MOCTPOCIIOM
B YKABATIIIOM PSILY COCJUMICIIMI 73 LIAMMEIICC CHMMCTPUYHLIX CTPY =
rypupix aaementon: NIT, m SCN™. B caywac ananoragmoro Xapax-
tepa Momarommnix csascii NIL..N u NIL..S crpywsrypa TIN,SCN
MOTTa 661 Goirh momyuena us crpykrypot NIENg myTem Tepexona
NII,N, — NII,SCN, moso6uoro mepexony KN;—KSCN. Iloaromy
SN KPUeTall IpefcTaBisaeT nanboiee GIaroIMpAATHLI cIyvail
IJIsT BLISICICTINA CTPOMICTINA aTOMOB Cephl K 06pasoBaHMIO BOAOPOJ-
wnx cnsseit. Crpynrypa mprcramaa NII,SCGN momasuinaer, wuro
B 0GpasoBalML BOLOPOMNIOH CBI3Y YUacTBYIOT TOALKO aTOMBL 430Ta.
Borpyr KayK[0r0 HoHa aMMoTst (pUc. /) pacHoOJIOKCHBL A aTOMa
a30Ta 1A MOUTH PABIEX paccrosmuax 2,99 u 3,02 A, co0TBCTCTBYIO-
mux pogoporunim cpasam NIL..N, u nsa OMmKaMIIKX aToMa cc-
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K HanbHellleMy NOHWIKEHMIO CHMMETPHH KpHCTAJLIA pomaHuma
RaJAA [0 poMOr‘ecKOH, COBMecTUMON ¢ WoxoGueMm B CTPYKTYpax.
o pammbmM reomerpmueckoro amasmmsa [31, wonnr SCN- pacmona-
raloTest B INIOCKOCTAX CWMMCTDHHM, OKDYKafd HON KalHms IBYMA

Pue. 1. Crpyrrypa KN,
K3CN
‘\\\ (‘;\
. @ 5, @
[ J
<t
"

.
oy -~
Q% o
,
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o

H
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Pac. 2. ITpockums crpyrrypsr KSCN
na nuockoceTh (110)

IpyNIaMA X3 9eTHPEX aTOMOB OJHOTO cOopTa 063 WepelOBAHUS aTO-
MOB cephl 1 asora (puc. 2). Ilpu samemennn B asume waama chepn-
HECHUX MOHOB KaJusA TeTPadAPUIeCKAME MOHAMYM aMMOHWS HADSLY
¢ TIOHKEHUEM CHMMETPUHU [0 POMOMYeCKOHR MPOMCXONAT M3Mele-
nue THOA CTPYKTYpH (puc. 3), ob6bACHAeMOe HANPABIEHHOCTEHIO
pofoponEbix cBAscd NH...N sroms oceii terpadgpa. Us werhipex .
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H OIpefedActTCs XapaKkTepoOM XMMHYECKOH c¢BA3ZM. DTa BaKOHOMCp-
HOCTP HATVA/IHO MILIIOCTPUPYCTCH CJACAYIOMEH ¢XeMoii:

CsCl KN, KSCN
Ky6uuect i TCTPATOHAJBHBIH poMOuyecrniy
K =8 K =38 K =38
NII,N, —— | NILSCN
poMbHdecnit \l, MOFIOLITHHHBI
K=4-+4 K =246

’]‘ BOOPONHEE CBABH 1‘

Jaa Bepxuero pama coepmmennii MotTun CTPYKTYPH HOCTOSHCH
I OCTAeTCHl TAKMM FKC, KAK B XJIOPWC NC3HA, HECMOTPS Ha CYLIeCT=
BOHHO® M3MEHOHNC CUMMETPIHH UX CTPYKTYPHHIX bditeMenTon. Ilis
HWKHETO pAla COeMMHCHIH HPOMCXOMAT U3MEHCHWC MOTHBA CTPYR=~
TYp TON BIMAHHCM KIMCICHMA HPUPOJB XUMHUECKOH CBAZM.
.

6. Crpocnne wona pogana

B rpucrammoxmmue cxoii JuTeparype MPUBONATCA HelpaBHJIh-
HBIC JaHALIC OTHOCHTENLHO CTPOCHMA moHa pomama SCN-. Taw,
¢ HOMOWLI0 IeOMeTPUICCKOr0 aHammda cTpyrTypht KSCN 6ruro
waiiieno 5], wro won SCN— obmamaer nuHelHOM Kondury panmeit
U MemGTOMHEM paccrosrmmeM S—C 1,78 A, 6nusrum k& paceronnuo,
OMMNIAGMOMY JIJIST ONMHADPHON KOBAJIEHTIION CBABYM CepH ¢ yTile-
pomoM. B peHrrenorpaduuecknx mcciacroBamEAX [4] msomopdmx
coepuneniuit KSCN m TISCN mpu pacuere umremennmocteii oTpa-
JWEHMI 10 MeTOny 1pol u omuGor mpumaTo, uro mom SCN— mmeer
TPEYTOMbHYI0 KOHPUTYDATIMIO ¢ BaleHTIHM yriom 125—130° u
MesHaTOMHOC paccroauume S—C 2,12—2,27 A, KOTOpOC HgalleKo
BEIXOZWUT 3a Tpejleiil PacCTOAHUE, OHpelcdACMHIX KOBAJICHTHOMN

CBA3BIO, .
yTO‘IHOHHO CTpOenMs MOHA POMaHa TpOM3BeNEeHO Ha OCHOBE

PacmupOBRY CTPYKTYDH KpHMCTaMIa pPOSAHANA AMMOHKSI [5]:
5—C 1,58 4~ 0,02 A uC—N 1,24 4+ 0,02 A. drcnepumentainuo
Hali[eNHo0 Numelioe pacuonowenne aTomos B mome SCN= ¢ooTBeT-
CTBYCT IpeNcTaBICHUM O IATPaBIeHIOCTH CBA3CH aToMa yTraeposa,
00pasyeMLIX Sp-DIEHTPONAME aTOMA W HALPABICHIHX IO VIJIOM
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pil — Ha PAcCTOANMAX 3,34 n 3,43 A, cooTBeTCTBYOIUMX MOHHEIM
cusaam. Pacerosmns NI N B upenenax 2,99—3,08 A MomRmo c4n-
TaTh OOYCIOMIEHH WM IIPOYHBIMU  BOLOPOLILIMA ¢BSIBAMM WMOHA
amyomus. LIpuunmas 1abjayEbe MOHHbE DAfiHychl aMMOLMA 1,48
n cepst 1,80 A, mosyImM MeRaTOMHOC paceToAHMEe 3,33 A, mpaxTu-
gecKH COBIANAINGE G KCIEePUMEHTAIHHLIM PaCCTOSTHUCM 3,34 A.
DogopomHas CBA3L MMCOT upeobranaonie WONHLI Xapawrep I
ofpaByeTes aTOMOM BOIOPUIA © HauGoJIee aJICKTPOOT PUIIATEIIHHHIMI

N, SCN

o S0
o ¥_ o

~

tho_dﬁho— . [ ]
u . ® Nty
loeg o Ve s
— 2

Pue. 4. Ipoernust CTPYKTYpPSB! NHMCN
na msrockoeth  (101)

aroMaMiL. AToM asoTa 00/ajaeT SHAMATC/ILIIO MCHBINMM PASMCPOM
n Gomee BICKTPOUTPHIATCILHBIM XapPaKTepoM, HeM atoM cepbl, |
ODTOMY B pOJAu[c AMMOHWA BOLODOAUAA  CBHSE ofpasyeTest
MEIKILY MOHOM AMMOHEH M ATOMOM as0Ta pORAHOrpPYIHLbL.

B} paceMOTpeBIOM PAILY CTPYRTYP COXpatiactod ofuiee KOOpIIL-
NaioHHoe YAeJI0 KaTHoda, paBHoe, KaRk 1y CsCl, K == 8. Yenont-
HOHE MOTHUA CTPYRTYPbL IKUHCUHOIO wWicHa PHia NI[,SCN BoL3-
BAHO  ONHOBPEMEHBIM COCYUIECTBOBAHMEM BOMOPOIHELX cBAzeR U
woHHLIX cBasci. Takum oOpasoM, IPAXONUM K CIIYIONEMY BaNs-
HOMY BHIBOJLY: B lpucTajiaX THIA A3 ¢ TpexaTOMHBIMU I'PYLIIAMA
UaMeHeHEe CHMMe 'PHH CTPYKTYPHBIX 9JIEMeHTON LPUBOJNT 1R N3Me™
HOHMIO CHEIOHMM W/ 1TPOCTPAHCTBCHHON PPY TGS MOTHB CTPYIE-
TYPH e 3aBUCKT 0T CHMMCTPUI CTPYRTY PHBLX 9JIEMCHTOR RpyucTaILa
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y = /5. lleoxBupasicoTHLC HApHl OPHCHTHPYIOTCA BHOIb OceH
[001] u [201] amemetiTapmoll AYCHKK DOl YTJIOM, GIMBKUM K IpS-
MoMy. ¥Ynawopra momop SCN™ ompemelisicTess MCIRMOJCKYJIAPHBI-
MH pajinycaMd aTOMOB. OTO BUJIIO W3 puc. 9, Ha KoTopoM uaobpa-
JREIIHI HONTYPH aTOMOB ¢ HCIOIB30BAINCM JIMTCPATYDHILIX M-
MOJICKYJIAPHHX pasuycos 7g = 1,85; ry = 1,0 u ro=1,4 A.
DKCTIC PUMETITAJILIIFIC  MCIKMOJICKYJIIPHLIC pajgnychl B pomalmje

Ba(SCN)5 2Hy0

Puc. 5. lipocknusa erpyRTypsl Ba(SCN)y« 211,0
ita miaockocth (101)

a

Gapust HOJTYUCTIHI U3 TMAKMCULILLX PACCTOAIAR MCIRLY ORMHAKOBLI-
mu  artomamm: rg = 1,85 (S — Sqr); rn — 1,66 (Ny— Nip) u
ro = 1,36 A (Or— Ogr). 1 paccToAllas COTMacyoTea APy ¢ Apy-
rOM, 3a HCIJIOMCIIMCM MCIRMOJICKYJIAPIIOr0o paguyca asoTa, AMA
ROTOPOr0 OTCYTCTBYOT HCIOCPEICTBCLIIOC COMPUKOCIIOBEIINC aTOMOB
a30Ta COCCIIUMX POJAHOIPYII, pasjiBuracMuix goHoM Gapua. WMon
Oapuss Batt mecumMeTpaulio orpysReIl YOTHIPEMS aTOMaMH a30Ta,
JBYMSI aTOMaM# cepPHl W JBYMS MoJeRymamu Bogn. M3 coorser-
CTBYIOMMX HRCIHCPUMCHTAJLILIX MCKATOMHLIX pPACCTOSIINN, IpH-
mmMaa moumnii pammyc Batt = 1,35 A, maxogmm HamMeHBIIHC
apenTunHLIe WOHHBIC pasmycil rs == 2,01, ry = 1,47 u uwoumno-
maronnnii pajuye ro = 1,45 A.
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180° (=C= n —'=). liax moxa3EBaeT cpaBHeHUE ¢ MERATOMHBIMHI
PACCTOSHHSIME ccpa — YIVIGPOX ¢ Pa3HOH KpATHOCTBIO CBA3ZCH
S—C 1,81, S = 1,61 uS=C 1,47 A & coorBeTcTBYIONEMHU pac-
crogauamME  yrjepox — azor  C—N 1,47, C=N 1,27 »m C=
==N 1,19 A, 3KCUCDMMCHTANBHHC PACCTOSHHA B HOHE pOJaHa
Haubomee ONWM3KM II0 KPaTHOCTH K HBOMHBIM cBA3AM S=C=N~,
llabmogacmoe oTIIIOHeHVWe HalileHHKIX PaccTOAHUN CBA3AHO ¢ pac-
UpejeTeHUeM 061eTo dICKTPOHHOT0 06/1aKa N0 B3AHMHBIM BIHA-
meM XMMUYECKE PasHOPOJHHEIX aTOMOB ¢Cphbl, yIJIepoAa 4 asora
B TPeXaTOMHOM JIMHeWHOM WO0He pomaHa. Mpes o pzamMHOM BIWA-
HUY aTOMOB COCTaBfgeT BAIKHYI0 JaCTh TOOPHA XEMHAUECKOI'O CTpoe-
nusa semecrsa A. M. Byraeposa.

XaparrcpHO, 4TO U3 JABYX BO3MOKHBIX H30MEDHLIX DPONaHUCTO-
pogopomaslx  Kmeor H—N=C=5 u H-—S—C=N no muxrpo-
LOJIHOBBIM ciieKrpaM obHapy:reH (6, 7| mume ogmH wH3oMep

o o
1,21A _ 1,57A
=== c===y . [Ipucocjusenne 1poTOHa K HOHY pPogaHa-c 06-
OY' ,o
AN
~
H

pasoBaHweM MOJCKYJIBL IlepeBojandT aToM as3ora B el'0 OCIHOBHOE
TPEeXBaJICHTHOC COCTOAHMC, HpPHUYEM aTOM CepLt OCTaeTcsd B CBOCM
OCHOBHOM [IBYXLAJICHTHOM COCTOAHUIL. COXI)&HOHI/IB KpaTHOCTU
CBABKM ¥ TUMNA BaJJeHTHOI'C COCTOSHHA aToMOB cepbl U yIrjepoja
()GYCHOBHHB&{BT HOGTOHHCTBO MEHaTOMHOI'O paccTOAHHA S—C=n
WOHEe MW MOJEeKYe.

k. Crpoenne popanugos Tuma AB,

Ji/iA BRIACHCHUA 3aBUCMMOCTH XapaKTepa YINAKOBKE CTPYKTYp-
HBIX BJIEMEHTOB L KPHCTAJIIe OT XHMUUeCKOTe cocTaBa OBIIO IIpO-
u3BedeHO NanbHeilmee ycioskHeHne cocrasa 1o AB,. C sroit membio
necenoBara  [8] crpywrypa wommoro kpmeraana  Ba(SCN),
- 21,0 (pme. 5), obycaosiieHHAs 3aKOHOM YHAKOBKM JIMHEHHLIX
TpexaToMHLIX rpyvin SCNT. Mmelorca gBa CTPYRTYPHO PasiudHEIX
ruma uwoHOB SCN 7. Dursupajsenrnsie umoEH SCN™ pacmosiaralorcs
TOIapPHO ANUTHIApPAJICABHO APYT APYTY B miocKkocTsax y = 0 u
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nvonos Cl=. B ormmume or mpeobpasoBalllA CTPYKTYP € TpeXaToM-
ILIMA TPYNNaME IOABJSCTCA TpoMeryTouHast [-fasa

NaCl B-KO, a-KO,
nyOugecrnit HyOmiecKHui TCTparoHa LG
K =6 K=6 K =06

flnnenue mosmMopusMa OTpasKACT BINAHUC ABY X BaKHLIX KPHCTAI~
gorpaduueckux (QaKTOPOB TOCTPOSHMS KPHCTANOB, a WMMELIO!
CTPOMICIING K OCYINeCTBICHKIO: 1) mIoTnoll yrakonKn 1 2) BHcOKON
cummerpun. Tax, o-mopudunanua obmagaer Gojee HIOTHOH yia-
KOBKOM CTPYKTYPHBIX SJIGMEUTOB, II0 MeIice BHICOKOH cHMMeTpHei,
oM B-mopuuranas., B wpuerammax ¢ TpexaTOMHBIME IPYTTAMK
IPOSIBJISICTCS B MEPBYIO OUCPC/b CTPEMJICIHE K OCYINCCTBIICIINIO
1wroTnsiX ynanonor. [losromy B 9THX KpueTalIax He HabIonaeTcs
wonmMopduLii Hepexol, OTBeUAmKi §_~« mpeBpaumlennio.

OfnmuM [paBHIIOM RaK A OPTalmveCRuX [10], max m mas 1e-
OPTAHHYCCHUX KPHCTAJLIOB ABIFICTCA TO, UTO HOHWIKEIINC CUMMET-
pHM  KpHCTAIa CONPOBOMRAAETCA yBeIWUCHHCM Ios(dunucHTa
KOMTIAKTHOCTH yIaKOBRE KPWCTaia. 9TO MpaBHUi0 MOMKUO pacupo-
crpammTh Ta  HoauMOpPHEC ¥ MOPQOTPOINLIC  IPCBpaAlleHMS.
lionnes coryacuThCA ¢ PACHPOCTPANENHBIMY B KPHCTALIOXAMUN
[11] yroepmacuusavu 1'ONbAIIMETA, YTO TIaBHLIM AKTOPOM, BH-
3BBaIOmMuM mouMopdusic ¥ MOPPOTPONIEC TePeXOsl B Heopra-
HRYCCKMX CTPYKIYpaX, SIBAACTCSA HB3MCICIINC IOJSPH3ATHAN, CBS-
8alllIoe ¢ H3MCHCIMeM TeMIepaTyphl. LlpnMuTHBHEe TOJSPH3ANEOH-
b TIPE/ICTABICHNSI, PA3BHTLIe B PANUMH [CPUON KPHCTAIOXH-
MUK, YacTO 1l OTPAsKaloT PeayLHOi MPUPOAL CTPYRTYPHLIX Ipe-
ppallelnil fake B HOHIBIX KpHCTaJiaX,

O6pasopanue CTPYKTYD KpPHCTAIOB ¢ acepuiecKuMH Fpyn-
NaME Ha OCHOBC MPOCTLIX ILNIOTILIX YIaKOBOK cepHICCHEX YaCTHIL
OPWBOMMT K PABIUUILIM TAMNAM TWIOTHLIX YIAKOBOR MHOTO0ATOM-
mmx rpynon. CXOxeTBo YHAKOBOK ABYXATOMHHX ¥ TPCXATOMHEIX
TPYII HAXOJUM B CTPYKTYpax, 00pasoBamHBIX TOCPCCTBOM Jefop-
marmii pemerrn NaCl, manpumep KOy, NaCN m NaNj, B KOTOPBIX
BCC JIMHCHIINIC TPYMIBI COOTBETCTBCINO BHITSHYTH NApPajielbIo
ucxomupim ocam cummerpuu [100], [110] m [111] kyOmueckoro xpu-
cranmna tama NaCl. B 1o jxe Bpoma mabmiopaem pasnmime yoawo-
BOKX B CTPYKTypaX € ABYX- ¥ TPeXaTOMHLIMH TPYUIAMH, €CJIU B
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[lpusejennnii pacuer Me;KaTOMHHIX paceTofHMU HOKa3HIBacT,
4TO MCIKAY WoHaMu Dapmsa I aTOMaMH cepbl HOHa pojlaHa OTCY'T-
CTBYCT IJIOTHLIA HOHTAKT (M. cTpesiky / wa puc. ) BeaegcTBme
hojiee CHJIBIOTO DIEKTPOCTATHUCCKOIO B3aWMojelcTBus MOHOB Ga-
pUA ¢ aTOMaMH a:0Ta, YeM ¢ aTOMaMU CepH. JTuM 06 LACHAETCA TO,
uTo HaljleHHbH ap@eKTHRARE HOHELH pajuyc cepsl rs = 2,01 A
saMCeTHO GoJIbIIe MeKMOJIEeKYJSPHOro pamnyca rg = 1,85 A; man

M3MCPEGHIOTO HOHIOTO Pajuyca a30orTa B COOTBOTCTBHH ¢ H3JOKel-
HLIM HaOII0MaeTest ciRaTHe.

13 pesynbraTe BepaBHOME PHOTO 9JI@KTPOCTATAYE CKOTO B3aBMOleli-
CTBUH HONYYalOTe 3HAYWTeJbHble IyeToThl (eM. crpenwky [/ Ha
puc. 10) B KpHCTQIAYECKOU pelIeTKe, 0TYACTH 3ATOJIHAEMLIC MO-
JCKYJIAME  BOAL, CBA3AHHHEMM MOHHO-TUIIOJBHEIM B3AaNMOIEHCT-
suem. Upm samene Gomemoro wmoma Batt (r=1,30 A) »Ba
MeHbiinid mo pasmepy wom Catt (v = 0,99 A), nosugmmomy, 3a
cueT 3alOJTHEHMSI MBOEITOYHOIO CBOGONHOIG IPOCTPAHCTBA MO-
JCRYJIaME BOLH GOpasyiorest wpucramasl Ca(SCN), - 3H,0 ¢ mo-
BRUUCHHLIM  COHCPHHAHNCM BOJR II0 CPAaBHeHHM- ¢ KpHeTallylaMu
Ba(SCN), - 2H,0.

Pojip MBOrOATOMHBIX TPyUn 1 06pa30Baliid ¢TPYKTY PR MOIKIO
el 60JBIIC TOACUNTL CPABHEHNEM CTPYKTYP, BK/IIOYAIOLIAX TpeX-
ATOMIIBIC TPYIUEL, ¢ COOTBETCTBYIOIHMY CTPYKTYPaM#, COMepKa-
VMM IBYXaTOMHITC Tpynnsl. Morun ¢TpyKTYpH pafa KPHCTAILIOBR
¢ HBYXaTOMHBIMY 1I'pYIIHIaMM MOJKHO BBIBECTHM H3 CTPYKTYPBL NPO-
¢TOTO0 MOHHOTO KpMCTaIa XJIOPHAa HATPWS, B KOTOPOH Karkiblid
WOH OKPYJKeH IHecThI0 IIPOTHBOIONOMKHO 3apPSKCHHLIMU HOHAMM,
paclioiloKeHHILIME B BeplliMHaX oktasgpa. llepexop or crpyrtypu
NJIOPUAA HATPUA, CTPYKTYpHBE dacTHLL KOTOPOro obmaxaior cfe-
pUIeCROil cuMMeTpuell, K CTPYKTYpaM ¢ ABYXQTOMHHIMU TPyOIaMu
sICHO BUEH M3 PACCMOTDEHMA HCCHeNOBaHHHX Hamm [9] HHakO- a
BHICOKOTeMIepaTy PHEX a- U B-Mopmpuranuit NaO, u KO,. B stux
KprcTaimiax Habm@iogaoTed MoamMOpQIble NpeBpanlcHEsA, CBA3AB-
HLIe ¢ W3MeHCHHEM CHMMEeTPUM CTPYKIYPHHIX Y3JI0B B KpPHCTaLie.
)TO MPUBOMMT, KaK IPAaBUIO, K HOBHIICHUIO CHMMETPHH BEICOKO-
remiepaTypaod moguduranuu. Tawum  o6pasom, B KyGudecroi
peirerke B8-NaO, u B-KO, ysasl, saugrsie rpynmama Oy, ofma-
aawor  chepuueckoid cHMMeTpueH, COBHAmAIONICH ¢ CUMMOTpHe
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¢BsI3M MPUBOAHT ® YCTAHOBICHHIO PAalMOHAIbHLIX TUIOB CTPYHTYD
¥ 103BOMSI0T OGBACHATL DABIMIMG B CBOMCTBAX KpmeTaios. B
CBOIO OUCPC/B, II0 MePe HAKOIJIEIHS RPUCTAIOXUMUIECKOT0 MaTe-
pHaa TPCACTABICIHA O HPHPOAC XHMUMCCKOH CBSIZH BHATUTEIIb-
HO PACIUMPSAIOTCS ¥ MO3BOJAIOT YCTAHOBUTL HMOBLIC 3aKOHOMCpPHO-
¢TH, pamee eHle ICAOCTATOYHO U3YIeHHLIE.

NH, T,

Sr‘(Na)Z @

} C1\:u§)_ D
. ’7}/’*\*\\
AY \
x Q@ 2
N /0 S
\\\ r’f Y
.
q% A T
D %
N N N
o000
Pue. 6. -IIpocrums CTPYKTYPLI Puc. 7. IIpoCKINsS CTPYKTYPLL
Sr(N,), ma nmnocxocrs (011) NII,J, na maockocts (011)

, OTAenbIne OTRIIONCIH OT MPUIIIANA TIOTHHX YIAKOBOK BCTPe-
YaloTCA ¥W L paceMATpPHBAcMHIX CTPYKTypax. Taw, B wpmeraic
NII,SCN mpocrpancrsermioe pactonoskemme rpymi SCN ofycmos-
serro mampasdicnnocrblo sogopopunix cpsmaeit NIL.. N ® pepmuuam
rerpasipa; B upueraiuic Ba(SCN), - 2H,0 mcepasmomepmoe oxpy-
JRCIIN® TWOIIOB 0apmsl aTOMAME CEPH W a30Ta OTpPCJICICTCSI PasHOM
CYJION HOHMHOM CBAZM XMMHUYCCKM PAa’HOPOANLIX aTOMOB.

ITecmoTpsi HWa OTIWIONCINA, BCTPCYAOLIMCCS B CTPYKRTYpaXx,
wics IUIOTHHIX MAPODHX YIAKOBOK mMeeT 0oJblioe 3HAUEHWC B
KPUCTAUIOXAMHAY, TAK KaK TOMOTaeT CHCTEMATHIHPOBATE PAa3IIl-
HHIC MOTHBHL CTPYKTYP IIO CpaBUHTEIBIO HeGOIBMIOMY HMHCHY Ieo-
MCTPUIECKE BOSMOKHLIX THIIOB. TeOopms IJIOTHHIX LIAPOBLIX yIiaKo-
pox mambosice mommo paspaborana II. B. Demonnm [12], m ec Bu1-
BOIH NANGIM MOMOTBOPHOC NpUMCHeHEe KakK IPW aHajM3e CTpoc-
IS, TAR 1 OPY pacTAPPOBKe CJHOKHLIX CTPYKTYD HCOPTaHAYUCCKUX
coemmucHui, JjHelaTenblio majibuciimice pasBuUTHMC dTOH TCOpHMM
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HOCTCIHEeM CIyvac CTPYKTypa COREPIRHT FOCTATOUHO GONBIIHe Ka-
THOHLL JTUM 00bACHACTCH Pa3IMYie B MOTUBAX IIOCTPOCHUS CTPYH-
yp KOy u KNg.

l{omo6HO INOTIILIM MAapOBEIM YOAKOBKAM, TMII KOTOPHX OIpe-
JenAeTes YUAKOBKOA aHMOHOB W pa3MelleHMeM KaTHOHOB IIO JbIP-
HKuM, OOIMWH THIT IIOTHOH YIAKOBKA AHWOHOB B KPUCTAILIAX C TpPeX-
ATOMHLIMM JHHCHIHME TI'DYOOaMU He B3aBUCHT OT XUMHYeCKOTO
coctasa (AB mim AB,). Tag, B Kp ucTanmax ¢ TpeXaTOMHEIMY JTHHEe -
HBIME IPYyHIIaMy MeIOTCA ABa XapaKTepPHHX TUIa ILIOTHHIX YIia-
KOBOK, OpEMepaMi KOTOPRIX MOTYT CJY:RUTB cTPyRTyps KSCN
u Ba(SCN), - 2H,0). B oGoux caydasax rpynmel pacupefeliAoTes
HNOHAPIO B PASHBIY INIOCKOCTAX. OJeMEHTH YIaKOBOR MMCIOT BIL
(vxemut 1 uw LI): '

Ppyuunt paciojaraorca anbo szamMuonepuenguryaapuo (1),
ando amtunapamnenasro (I1), ofpasys Geckomeunnie JicHTH, Tmpm-
YeM B cllyvac NapajyieIbHOTO pacHOJIOMKEHUA OpPHeHTalys TPyILI
L COCCHHHX JIeHTaX B3amMHoOHepOeHmuuyaspuas. Ofa Buma yra-
KOBOK ¢ pasyiAYHBLIME BapMAIUMAMA BCTPEYAIOTCA KAK B CTPYKTYpaX
coctana AB, tak u B ¢crpymTypax coctaBa AB,. Ito MomEHO BHIeTh
Ha upumcpe crpyntyp 1)KSCN, Sr(Ng), (puc. 6) u 2) Ba(SCN), -
- 2H,0 n NH,J;(puc. 7). PaznooGpasHsle Bapuarnyu 9THX yIaKoBOK
HC YRIAMHBAIOTCA B CXeMH INIOTEHX IMapoOBLIX YIAaKOBOK, 4TO
BUNHO Ha OpuMepe CTPYRTYPH Sr(Ng),.

Ofobmenne KpicTaNIOXMMAYeCKUX JAHHLIX Ha OCHOBEe TOJILKO
NpUHIVITA ILIOTHEIX YTAKOBOK He McdepIbiBaeT MHOTO0Gpasmsd 3a-
KUHOMePHOCTCH CTpOeHHA TBEPHOTO Teda. JTOT HPHHIMI COOTBET-
CTBYeT HapTUHe L3amMOACHCTBUA TBEPAHX MIAPOB, ABIAIONICHCH
upubIICHCHHEMNM  ERparKeHHeM 3aKOHa B3amMOJeHCTBAS aTOMOE
ruepaoroe resta. HlodpToMy oTHIOHEHWA OT cXeMBl TIOTHLIX YIaKOBOK
Heu30C/KHO BCTPEYAIOTCA B KPHCTANINYeCKUX crpyrrypax. Hiac-
cMPURATHAA KPHCTA/UINYeCKEX CTPYKTYP IO XaparTepy XUMUUeCKOH
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06pasyeMHX p-dICKTPONAME aTOMa CePBI; SP-2JIeKTPONLI atToma
PTYTH JaIOT JIMUCUILYI0 Ronmurypammo. B s1ux wpuerammax cossu

X HgCLSCh

Puc. 8. pocruma CTPYKTYPHI:
a— IIgCISCN Ha nJ0CcKOCTH (101); 6 — HgBrSCN ma mnocLocTs (101)

X — Ng — S ofmapmaor nmmeitmoit roudurypanueil ¢ mebompimm

orgonenueM (ma 6° mun IIgCISCN gz ma 1° s IgBrSCN).
Orxnonenne yraa cnsseit or 180° B YKaBaHNLIX TIpeesdaX BEHI-

3BAIO CrlaMit MCIEMOJNOKYIAPHOTO B3aUMMONeHCTBAS ATOMOB PTYTH
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B IPUMEHEHHH K KPUCTAJIIAM, CONepRalluM pasmoobpasHEe 110
reoMeTpude CKMM KOHQUIYypasluaM MHOTOATOMHEIC IPYITOHL.
CiemyeT OTMETHTH, YTO MOTUB CTPYKTYDHI CsCl momuo ocyme-
CTBATH W G TPeXaTOMHBIMH YTOJIKOBHMU I'DyIIIaMu [13] mma KO,
i OPOCTPAHCTBCHHOM TIpyILIe Gy — J 40w TETparoHANLHOW CHHTO-
1. Bompoce o ¢TpoeHEM JHHEHUHBIX U YLOIKOBHIX TPeXaTOMHLIX
MOJIGKYJI 1 HOHOB tpelyeT ¢NeNHaJbHOrO PACCMOTPEHMA.

r. Grpoennme pomanujos tuna ABC

0630p cTpOeHHs WOHHBIX KPHCTAJIIOB CJIEAYeT MOIOTHATE pac-
¢MOTpEHHeM CTPOelus POJAHEZOB MeTanros ¢ upeobmazaionie
KUBAJICHTHBIM XaPAKTepPOM CBASH MeTaml — cepa. B xadecTse
O0HEKTa MCCIELOBALEA OuliiM BHOPAHBI MOJCKYIAPHLS KPUCTAJLIB
cocrasa ABC HgXSCN, rme X = Cl, Br, rax Kar mcciIeLoBaHue
¢Tpoenust TaJlOMAOpPOTAHHIOB PTYTU 103BOIHET BHACHUTE IPUPORY
¢RABE PTYTH ¢ POLANOTDYIIIOM, & Takze YCTaHOBATH KPUCTAIIINYe-
cKUe 3aKOHOMePHOUTH, 00YC/IOBIeHHbE 3aMCHOX aTOMa rajiouja Ha
Tpexaromayio Tpyinry SCN™ opu mepeXofe oT coefHHeHNH HgX,
k coeqmuennaM HeXSCN. Hpucramorpadmueciuc JaHHbe IO03-
BOMAIM  TPENUOIo kT Hamndme usomopdmama st HIgCISCN
u HgBrSCN. Peurrenorpagudeciiue HcCiIeOBAHKHA IIOKA3anM, YITO
JF KPHUCTAIIIA O0LAPYRIBAIOT MOPPOTPOIHOe LpeBpanlenne, o~
om0 kpuctamaam 1IgCl, u HgBry. B otiudue ot yIaroBor CTPYR-
Ty pPHHX 3JIeMEHTO! B pojamviie Oapus MOIEKYJH B CTPYRTYpax
1gXSCN ymaroBaust BechbMa IUIOTHO, ¥ B 9THX KPHACTAJIIAX OTCYT~
GTBYIOT IyCTOTHI, KOTOPBIE MOLVIM Obl OHITH 3aHATH MOJIEKyJIaMi
pohL. OTCYTCTBMC CRIOHHOCTH K 00pa3soBaHUI0 KPHCTAJIOIHApa~
TOB OllpefedHeTes BO3MOJKHOCTBIO 00pasoBatui MOJCKYJAADHOTO
RpUcTaIUIa ¢ ILIOTHOH YIIAKOBKOH aTOMOB.

B crpyrrypax IgXSCN (puc. 8) mposBiseTcs CBOMCTBeHHOE
KPUCTAIUIMYCCKUM MOJICKYIAPHBIM COS[UHEHUAM PTYTH OKTas;pu-
wecKOe OKpysKeHHe. BOKpYr atoMa PTYTH PpaciOIOMEHBI: B M-
AMETPAJIBIO LPOTH BOIOIOKHBIX BEPIMHAX aTOMbI IaJIOAa U CePEL,
00pasyIoie JITHE H 0 MOJICIRYJIAPHOC COeIMHEeHNEE C ATOMOM PTYTH,
W 8 KayKOH Tape COcefHUX BepMHUE — IO [Ba aToMa Tajlouia 1
430Ta COCeHIX MOieRyJI. B tesom marmaTomuas moneryma HgXSCN
WMECT YTOIKOBOE CTPUETINE, COLIACHO HANpABICHHOCTH CBA3eH,
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AUAJIOTMYIOM XapanTepe MCIKMOJIOCKYJIAPIOTO  B3aMMOJICHCTBUS
JOIKHI Oy TATHCS HPAKTAYEe CKY OTWHAKOBLIMA, BricrassiBacMoe
B psijie GIydacD MIOCHHC O HCTOCTOSHCTES MCIRMOEKY JIAPHLIX PafliLy -
COB B TPOTHBOIOJIOKHOCTD KOBAICHTHHIM 00y CJIOBIEHO, BEPOATIO,
HeT0GTATOYHOM TOTHOCTLIO CTPYKTYPHLIX MAHHLIX 71 He mMeeT Gusn-
decioro 060CIOBaTAA,

[TpuMepLl HOCTOAICTBA COOTBCTCTBYIOLIHX MCIKMONICKYIAPHDIX
pPajEyCcoB MLI IAXOAMM B MOJICKYJADPHLIX CTPYKTypax IIgCISCN
u IIgBrSCN. B arux crpyxrypax XapaKTep YIaKOBKH MOJIEKYJI
amamormuen. B oGoux crpynrypax rpymmn aromon XHgS mSCN
COCCIIIMX MOJIOKYJI PacmofiaraloTcsi anTumapaiensro. llpn srom,
8 oramune or crpyrryps 1IgCISCN, B erpynrype IIgBrSCN moskmo
BHIIOJINTL JIOMTH CTPYRTYPIHX DJIEMCIITOB, BLITALYTHO BROIbL
ompeseseHITOTo Maupasuenusa (psaui atomon DBr, Ilg, SCN sroms
ocu a). Ifax momasmalor mammbic Taba. 1, MeMRMOTCKYJApURIC
pajgrycs B 00CHX CTPYKTypaX HOCTOSMIIIN ¢ TOTHOCTBHIO - 0,02 A.
HocToAmeT B0 MOIRMOMICKYIIAPILIX PACCTOSHEM DBHHO TalKe W3
pasencrpa pacerosumit ([lg...S) = (lIg, N, C, 8) cocemunx Moje-
1y, pasgedeHurx pofgarmanoi rpymmoit. B IIgCISCN aro paceros-
nwe pasno 5,08 A, a B 1IgBrSCN — 5,06 A. Otcoma gnsa obomx
KPHCTAILION BWTCKaeT pasemcrso paccrosumii IIg — N 2,80 4+
=+ 0,01 A.

Ocofmit miTepoc mpecTaBiseT pasamane paccrosima S — X
COCOMTHMX MOJICKRYJI, JeskallnX B OfHON IJIOCKOCTH. JKCICPHMCH-
TaJIbIIHe M BETHCIICIIING PACCTOSIS c00TBeTeTReHII0 paBuil S — Cl
344w 3,604, S —DBr3,8 u 3,80 A, Gratme MCIKMOJIERYIAD- '
roro pacerosmsa S—Cl maxogwres, MOBHJMMOMY, B CBASH ¢ TCM
$paxrom, uro yron Cl — g — S Gonee modopmuponam, UeM yroln
Br — Hg —S. [MedopManmsa DayedTHoro yria I0f NeWCTBICM
MOIKMOJIOKYJIISIPIINX CHJI COIPOBOIKAACTCA YIJIOTHOEHEM pacupo-
JCIOHMA MOJICKYJl B KPUCTAIIC M Iic OTPAKACTCS 3aMETHHM 06-
paBoM Tla MOIKATOMHBIX PAcCTOATNAX B CaMOM MOJICKyJle (raGix. 2).

AHayu3 SRCICPUMETITAILILIX MCHATOMHNIX DPACCTOANMH B MO-
nerymax HgXSCN (IIg —Cl 2,29, IIg —Br 2,44 n 1Ig —52,32 A)
MOKA3HBACT, UTO PTYTH 0GpasyeT YKOPOUGHNLIE CBA3M Kak ¢ aTo-
MaMH Xj0pa ¥ GpoMa, TaK U ¢ aTOMaMu CePHl PORANOTPYMIIEL JTO
BUJIIO T3 CPABHCIHA ¢ PACCUNTAIIINMI MCIKATOMIILIMY DACCTOAIMA-
MU JIJIA OPAIRHAPIIOH KOBAMCHTHON CBA3A IPH Pajmyce aToMa PTyTH
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C aTOMaMi TaJIOUJ0B M a30Ta cOoceTHAX MoJaeKyd. Umenno B orno-
eI BeJNIALibl BaNeHTHHX YTI0B Hanboldee 4acTo MpOSABIfeTcs
pasitriue cTpORHUA Ta30BHX MONEKYJ W MOJIeKYJIAPHHX RPHCTAI-
JIUYCCKAX COCANNECHNI, 06yCIIOBIeHHOE YCIOKESHAEM XMMUTE CKOTO
B3anMOleMCTBEA aTOMOB IOF HeHCTBHEM WOJ KpHCTaJIa.

-JKCTIe pUMe HTaTBHEe MeKMONeKY IAPHITE paccroasna B HgXSCN
(trabm. 1) xopomio cormacyiorea ¢ IATePATYPHEIME TAHHEIME (MC3K-
MofleRyApHLe pagmycn! cepst 1,85, xmopa 1,80 m 6poma 1,95 A)
W paccrogHuAMy, HalinemmsiMum  Ba(SCN),-2H,0.

Ta6baumwuwa 1

MHMOJIeK Y ADHLEE HeXsCN
Danzyost X =l X = Br
Mg—1ilg . ... ... 2,05 2,07
S-S0 1,87 1,83
X—=. ... .. ... 1,78 1,82

Mamerenne Be i ImHEbL MEILMONERY IAPHOIO pamuyca Gpoma ot 1,82
o 1,97 A (maa aromos OpoMa, pacHoOIOKeHHNX BIOIbL OCH & KpH-
cranna HgBrSCN) ofycaosmeno usmenenmem MEIKMOIEKY IAPHOTO
pajlinyca aTOMOB, COGIMHEMHEIX KoBaJleHTHOH cBaspio (Hg — X),
B 3aBUCHMOCTH OT yria, o0pasyeMoro HampaBieHWeM pajuyca
¢ Jummed cBsa3u atomosB. HaGmopemnmit sddexr yrasupaer ma
sefopmanuio sacKTpoHHOTO 067aKa aToMa Gpoma npu obpasosa-
HUI KOBANlCHTHOI{ CBABM ¢ aTOMOM pPTyTH. BanemtHmle amenrpoms
BTATHBAIOTCA B UaTPaBIeHUN JUHUU CRASHW M3-3a HOBLUMCHUA KO-
TCHTPANMH BJICKTPOHHOr0 00IaKa B IPOCTPAHCTEE MCKIY aTOMAMH,
UTO UPWBOJIRT R COKPAIN@HKIO MeRMOIEKYJIAPHOTO pajmyca B ia-
IpABIeNUM JIUHMM CBA3H. 3HAYMTEJBHOS COKpalleHHe pagnyca
6poma Ha 0,15 A B HgBrSCN o6wsacusercss GuarompusTbiv pac-
TIOJIOZKEHACM aTOMOB GpPOMAa COCEMUIMX MOJIGKYIT B 9TOH cTpyKTYpe
J1d BHABICHUS MaKCEMAIBHOTO dPderTa.

Upm cospemennoll NMOBHINEHHON TOTHOCTH OIpejicileHUA KOOp-
JiMHaT aTOMOB 8 CTPYKRTYpaX CHeZYCT YYATHBATL OMMACAHHNI
pperr B pacueTaX BeNMUMH MEIRMOJNEKYIAPHBIX pafnycos,
Cootsercrnyiomue pammycsl B MOJNEKYIAPHEIX CTPYRTYpax Ipd
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CTPYKTYypaX o0HApYKCHO IIOCTOSIHCTBO CYMMUL MOIKQTOMIILIX pac~
CTOSNMI, TPOSIBISIIONICE CA B OTRIIOUCITNAX. OT/CABIINIX MCIKATOMHLIX
pPaccTOSANNI OT CYMM PafiyCcoB, BHYMCICHILIX I Pa’noit xpar-
’ HOCTH CBA30H. :
Mo obbacuenna paccroanus IIg —S 2,03 A B meraumi-
mabapure 1Ig —S cienyer o0paTUTHLEA K’ KPHCTAILIOXUMUK T&IIOU]I~
HBIX COeAWHENWH pPTYTH.

Tabanmna 3

Koopauna- Paccros-
Coenvneiuc LAOHIIOC aue
HUCHO DPTYTH | ng—X, A

gl . ... .. Coe 8 2,40
HgCl, . . . . .. coe . 2 2,29
: HgBr, . . o . . . . .. 2 2,44
' Hgl, . ... ..... A 2,78

W3 npusepennoix b Taba. 3 JaHUBIX O KOOPAMTAIUIOMIINM YHC-
JIaM ¥ MeKXaTOMHLIM PACCTOSHUSIM BHICII HePCXOK OT HOHIIOTO THIA
epasu B HEF, wepes momenynsapune coepuucnus [1gCl, m HgBr,
1 KoBameuraOMY THIy coasu B [1gJ,. B erpyrrype Hg — S (momo6-
no IIgl,) Boxpyr aromos pryTm obpasyercs TeTpasAp W3 aTOMOB .
COPH Ha PAaCCTOSIHUSX, COOTBETCTBYONMX OpIUHADHBIM KOBaJelT-
LM CBA3AM, OGpPa3’0BaMHLIM SpP3-DICKTPOHAMM,

a. Crpoeune popgamupor tuna ABC;

CrpocHne [BORHLIX colCH pONAHEMIOB MCTAJNJIOB MHTEpPEeCHO
OLUI0 MBYIWTH UPW COUCTAHMM KOMIOHGHTOB ¢ Pa3iIMUHLIM Xapak-
repom xumudecroi cpsizm KSCN u lIg(SCIN)e. Bruiu necnemosamsr
wzomopduuic wpumeramurst [16] ASCN - Hg(SCN)e, e A = K,
NIIS. 9ti coepumenns mpuuafieskaT I TATY JBOHHLX comeif,
Tak KaK B KPHUCTAJIe MOMKHO BLINCIHTL MONCKYISPHBIC TI'DYNILL
Hg(SCN), (pmc. 9). Arom Ilg cpszan ¢ aTomMamwm cepsl S; m S
ABYX TPy pofaHa, deskaimmmu nox yriom 155°. Hpome toro,
aToMy PTYTH IOJXONAT elile j(Ba aToMa S2 MONOB poiaHa, HAXOXA~
OIEXCA B PABIAYHEIX ILUIOCKOCTSAX. ABOTHHIMA KOHWAMA TPYIHILL
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Tabaonnma 2

I‘ HgXSCN
MemkaroMHDIE PACCTOARAA

) X =Cl X = Br
g~ ... .. ... 2,34 2,32
Hg—X ... .. ... 2,29 2,44
20Hg- X). . ... .. 3,08 3,24
2Hg- Ny. ...... 2,80 2,80

1,44 A (Ilg —C1 2,43, Hg — Br 258 u Hg—S 2,481 4). 3a
HocseAnue 23 Jiet MOABUIIOCE BHAYNTEABHOC THC IO pabor o uece-
AOBAIAIO TAMOMANKIX COC/IMHEHIA PTYTH, I KOTOPHIX OIIpeRennch
PACCTOSHILL PTYTH — TAIOUN, 3aMETHO PACXONIICCH I OTHE bHEX
paborax. llamGonce Tounme pacctoamus Hg —Cl m Hg — Br
yCTaHOBIeHN upy ucemeposammu [14] crpyrryp HgXSCN. B sroii
palote obmapysen Tawre sdPext YKODOYCHHs CBASU PTYTH ¢ ce-
poit. Hogo6usii sferr U3BECTeH, KPOMe CoellHHeHuUll pryTu, Taxme
/UL COCMUHCHUI HOpa W APYTHEX 2IeMeHTOB. Barkmpim pes3ynbTaToM
PCIHTTCHOCTPYRTY PHOTO aHaiu3a ABJIAETCH YCTaHOBICHWEe CHOCOG-
IOCTH aTOMOB ¢ He4aTlOJIHCHHOM BalleHTHOH DIIeKTPOHHOR 0605104 1k0#H
/aBarh YHOPOYEHNbIE CBA3M € MPUCOSAMHCHHBIMHM ATOMAME.

HpyraM saskEuIM 06CTOSTEIBCTEOM JUIS BLUICHOHUS OPUPOALL
FPATHLIX CBH3EH :1BACTCHA CyllecTBEHHOE YKOPOUeHHE paccToOAHUA
S — C 1 HeroTopue yiuHeHHe paccrossama C — N B xoBament-
O PORAHOTPYTII:. JTO BUIHO M3 CpaBHCHUA CYMMEI BBITMCII@ BHEIX
I dRCnepuMenTanbiubX paccrodmnit S —Cu C — N 2,96 u 2,80 A
Jutst moerys HgXSCN n TMOATBe PAIaeTCA mecaemoBanmamu [ 15]
MURPOBOMHOBHIX CHERTPOB M30MepHIX coemubeuuit CHNCS (€ — : :
14,09, C —N 1,47, N —-C 1,22, C —S 1,56 A4) u CH,SCN
(GC—H1,09,C—-51,81,S—-C1,61 uC—N 1,21). Das nonuma-
H UPUPOAR LAHHOTO ABJICHUS CYNIeCTBOHHO pAaCCMOTpeHMEe K-
¢ PUMCHTATLHLIX [IAHHBX. DechMa uutepecno, uto ofmas minma .
curzeit S — G u C — N b none ponaHa 2,82, B KoBajieHTHON pona- :
norpyime 2,80 n xoBanenTHON H3o-pomamorpymme 2,78 A OpaKTH-
decrn nocroauHa. (llomofmoe mocrosmerBo HaxomuM m B wome
azuma 2,30 A m noBalleHTHOW asmTIION rpyune 2,34 A). B arux
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ponanumos merannos go 20—30 mapamerpon, Ilosromy npum mpose-
DCUVH  CHCTCMATHYOCKHMX POITrcliorpaduuecKuX mcCleoBaHUi
OTIpejiesIe HHOTO KJacca XHMUUCCKEX coocnuHeHui Heobxomum o1Gop
XaparTepILiX coepumelmit, Taw, Hasd KOMONEKCHHEIX POZaLMIOB
MOTa/IJI0B XapaKTepHo o6pasoBalme NKOMINIEKCOB ¢ YCTBEPHOH o
IeCTePIOM KROpAMHANUEH POXAHOTPYIIT BOKPYI MeTaJJia-KOMILIC-
KeooOpasobatesasn. Boobue, B ROMIIEKCHLIX COCHUHEHUAX MCTAI-
J0B 9Ta KoOpAMHATMA Hambodee paclpocTpalieHa u, Kasasloch,
nauboyice maydema. Opguaxo BpefienAe POSAHOTPYIIE BO BHYTDEH-
010 chepy pasiauTHHX KOMIFIOKCOOGpazoBaTelieil HMOSBONHIIO OT-
RPBITL P UMOBLIX cyIe CTBCHNLX (akTon N0 IPUPOIE XUMAYCCKOTO
CTPOCHUSA KOMIICKCHMX COCHUACIIMI MOTAJJIOB.

UspecTnl ABa THIIA KOMIVIEKCHULIX TeTpapORAImOl MOTaJJIOB
AB w A,B (rme A — opmo- mawm ABYyX3apaaluble MONL MeTallia, -
I3 — roTpapofaHOBLIl KOMOJICKC MCTallia):

~

a. Crpoemne KOMILICKCHOro pofammpa prytu tuna AB

Boga wuccmemonana [18] crpywrypa wnpmeramma COIg(SCN),
(puc. 10). redpu ompemenni pacerosume Hg — S 2,5 A u TeTpa-

I'ie. 10. Ipoexnusa erpyrtypnl Collg(SCN),
1a nirockocts (110)

apgpudccrue yran S — g — S 120 w 104°; ocragsunic MeykaToM-
HBIC PACCTOANMSA HC ycTalloBIeHH. l{oMmieke mMeeT KoBameuUTHBIC
TeTpasnpuiccime cpsasm [Ig —S. Jlna noigcneHEA Bompoca O Ipu-
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posiaHa HAIPABJIEHH K MOHaM Kajus (aMMOHMA) ¥ CO3ZAIOT BOKPYD
HUX OKpY’KeHUe H:3 aTOMOB as0Ta.

B crpyxrypax HgCISCN m HgBrSCN paccroanus Hg — (1,
Hg — Br u Hg — N cocenmux Momerys faBalu yKasaHme O 10~
BOJILHO CHJIBIIOM 21€KTPOCTATHYeCKOM B3aWMOJEHCTBHH 9THX aTo-

\Z Hg(SCN), ASCN A=K NH,
5, 5

b

Puc. 9. Ilpoeruna CTPYRTYPEL OHg(S(,‘,N)2~AsCN Ha TJIOCKHOCTH
(101)

mos. B crpyrrypax KSCN - Hg(SCN), » NH,SCN - Hg(SCN),

00 5T0M roBopurt GoirbuIas geopManua BaleHTHOTO yriaa S — Hg —S

3a CUET MOMOMHUTCIBHOTO BJICKTPOCTATHYECKOTO BIAMMONEHCTBUA

POMAHOTPYIIIH ¢ MOHAMY KaJlUA. :
W3" TpoMHHX! PONAHOBEIX COGWHEHAH HCCJIELOBAHR [171 :

CsBaCu,(SCN); u CsBaAg,(SCN);, pmnsa KOTOpHX YCTAHOBI CHEL

TOJNILKO BlleMeHTapHbe fAYeliKM ¥ (POCTPaHCTBEHHEE TPYDUL,

TOTA KaK CTPYKTYpH He OBLIN ONpejelie HbL

11. KPUCTAJIJJOXUMAA TETPAKOMIJIERCHBIX POJAHUIOB
METAJIJIOB

OCHOBHBIM MeTHJOM OIpejelle TS CTPYKTYPHI CJIOKERX HeOpTa-
HUYeCKUX COCHUHenuil ABJIACTCA LOCTPOHHe 3JIeKTPOHHOM ILIOT-
HocTH KpHcTaiiia. CJIOMKHOCTH PacHMPPOBKA CTPYKTYPHL OTpene-
JIIeTCA WUCITOM TLpPaMETpPOB aTOMOB, AOXONAINKX B CTPYHTYypax
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NMUOTHOM BOAH YMCTDLIIACTCA € BO3pacTaliiecM pasmepa pajmyca
MOHA LIEJOUHOTO MeTaisa (Wiam aMMomms), o6pasdys pAn Na,Co
(NCS), - 8II,0; KyCo(NCS), - 4H,0; (NI1,);Co(NCS), - 411,05
CsCo(NCS)a . 2IT:20.

Baaumuast opuelTauusi TCTPAOAPUUICCKUX WOHOB Co(NCS);~
B pOMICTKC OUPANUYCIA PACCTOALMEM MOy ATOMAMIL COPLL St
u Sy DOPAAKA MERMOJICKYIISIPIIOTO BsamMojichicrnma 3,40 A.
CBfI3p MEKAY COCCAUNMHE HMOTAMMN Co(NCS);™ ocymiecTBaaeTcs
TOCPEICTBOM CIaboro dIEHTPOCTATHYE CKROTO B3AUMOMecTBUAA HOHOB
KNSl ¢ ORPYIKATOIIUME KasRALUl M8 HUX UCTHPLMS aTOMaMA CepL,
HaXOAmuMucs ma paceroamuax 3,67, 3,59, 3,60, 3,76 A. Kpome
TOro, MON KaJWA TPalHINT ¢ ABYMST aTOMaMm asoTa. IT@ JIBe
CBSIZI BHAYUTCIALIIO OTAWYAIOTCS IO AJIVHE: ot epsseit K — Ny

| u K — Nir paBab, COOTBCTCTBEIIIO, 2,62 m 3,37 A. Hcxoms u3

‘ HEPABHOTICHTIOCTH 9TUX CBABCH, MOJKIO BHJIGIUTL B KPUCTAJLINYC-
CIL0il POIIETKC CTPYKTYPHELHA dileMelT B BANC MOJICILY JIbl K,Co(NCS),.
BuaunTeJbIIOc PAa3uiue B Pajmycax KaTHOHOB M KOMINIEKCHLIX
QIMOHOD Ti¢ ToLycikaeT o6pasoBamust B caytae A,B mpocroit cTpyx-
TYpH ¢ BHCOROH KoOpAWNarweil ¥ CHMMOTPHCH BORDYT HOLOB
KaJus, B PosydbTAaTC Uero HAGmiomaeTcs cTpemsicHme K ofpaso-
BAIMIO [ajke MOJICKYJIApIoil crpyxrypnl. CpapHeuue CTPYKTYP
AB u A,B TeTpaROMIIOKCHHX DOJAHMOB IHOKA3MBACT, ITO KOM-
IICKCHET MOH B DTHX CTPYKTypax ofIafgacT COOTBETCTBEHHO CHM-
merpueit 4 u 2. [lonmrenae cHUMMCTPHT KOMIICKCA UPH M3MCHCLUN
coctana AB mo A,B o6BAcmAcTea TOPOXOJOM I8 MOJICKYJIISIPHOI
CTPYRTYPC.

Jliist BEISICHCHHS IPHPOI(Hl XMMWYCCKOM CBS3H B M30PONAHOBOM
rommrexcrom wore Co(NCS);™ ompesesenmo cTpoclime 3TOTO MOIA.
[{ak bwiHo 1o Mo:karomumM paccrogmmam Co — N 2,15 A, xom-
wioxe wobambra Co—(NCS);™, coxpaHAs TerpadaphiecKyIo Ha-
MpaBIeHHOCTL KOBAJENTHHX CBssel, 00iaiaeT DPeNMyINeCTBEHHO
yommsM  xapaxrtepom cpase Co — N.  Ilpeofiagarome wOHHBIH
XapaKTep OBASH TOTPADNPMUCCHUX KOMIJICKCOB ABYXBAJICHTIOr0
106aTBTa MONTBe PAIACTCST MATIATHLMY JfanuriMe. Mesgop u I'ods-
mup (em. [211) g (NI1,),Co(NCS), . 4H,0 mammmm pogy = 4,16 v B,
4TO COOTBOTCTBYCT TpoM HehapHmM siextpomam moma GO ma
3d-op6mre. V3 comocTaBIeNms penTrell0BCKIX JAHHLIX 10 MeKaTOM-
IIHIM PACCTOSHUAM, BCIMYMI MATHATIBIX MOMCUTOB s KPHCTAl-
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pole ©BA3ed B TeTPAPOJMAHOBHYX KOMIDICKCAX M 06 M3MeHCHRH
HX CHMMeTDUE «JIEAYeT paccMOTpPeTh CTPYRTYPH  COeImHeHHi
ruiia A,B.

6. Crpoenne koMiLtexcHOro popanupa koGaiapra Tuma A,B

Crpoenue upneramra A,Co(NCS), - 4H,0 (A = K+, NII,*)
BUJIHO W3 TpoeRINM ¢TpyRrypht (puc. 11). [Ipocrpancrsennoe pac-
HOTOREHUC aTOMOB MOMKHG TPECTaBUTh COCTABJCHIILIM H3 00TheMm-
HOTIeHTPIPOBAKION PCIIETHU TeTpadsapuueckuX uoHOB Co (NCS)Z™

&r KzﬂO(NGS)ql‘szu
‘\‘C‘ ”,4,
\\\d‘ 77
)
7
b K )
~a Y-
i/
2, /
7 \
3 A

’ \
- \\#(_}——(;—o

ey
s =

n.

Puc. 11. Tpoexuns crpyxryp K,Co(NCS),-4H,0
ya naockoeTs (101)

Y#IBL KOTOPOH OR|Y/ReHL OKTAsHpaMil HOHOB waaua. OKTasgps
CHi3alibl BYMA MPOTHBOMOIOKHEMME pebpamu siponb ocu y. Cross-
e xumuveckoe coepmbenue K,Co(NCS), oGmamaer yumaxobkoit
CIPYKTYPHBIX 3/IeMCHTOB Tulla aHIUpyTHia. lerpadipmyeckui
rommaeke Co(NCSY;™ m3 seex cBomX 2IIeMeHTOB CHUMMETPHH €O~
XPAHACT B KPUCTAJLIC TOOBRO OCh CHMMETPHM 2-TO HOpPAAKA. ITO
COOTBCTCTBYET NBYM CTPYKTYPHO pasindHHEM BHIaM TPYIN pojaHa
L wpuctaimauecwonn pemerre (SCN); um (SCN)a.

Benenerswe paemermennst mozexyan Bogsl B mycrorax 06LeMHO-
HeurpuposBannol  pemoerru  K,Co(NCS), - nH,0 Bosmomen -
HPCPHIBHELE IICpPEX0/ OT THAPATMPOBAHHONO KPHCTAJIa IO 6e3nof-
HOTO KpHCTaJia Hpi COXpaHeHMHM KpUCTAJIHYecKod sgediru, M3
XUMUYECKOH JUTePaTYPH H3BECTHO, UTO COleprraliie KPHCTaIm3a-
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uzoMepIntx GopM (CO CBABAME MOTAJI — cepa W MOTaJld — a3oT)
JLIIST KOMIUICKCHBIX COCAMHCIEH ¢ JINHeHILIME TPeXaTOMHLIMHA TpyTi-
mavu. B momorpadum A. A. Tpundepra [21] mpmeenenst unropec-
HBle JaHHbe T0 IATPO-HATPUTOR30MepH M KcanTocodedt. B ormomnie-
mAn pomalorpynmnl ckasano: «Opmo Bpemsa DBepmep momaram, dro
eMy YAaI0ch OOHAPYRATL COMICBYIO MB0MCPHIO TATUKC A KOMILIe-
RCOB, 3aIUI0YAIONMUX KOOPAUIMPOBAIIYI0 pojganorpynny. Ommaxo
HOBATICHMAC WCCIACHOBAHMA HCe IOATBCPANIN DTOTO LPCATIONOKE -
Husa, Taxmm 06pasoM, HETPO-HHTPHTOM30OMCPUS SABIACTCS TIOKA
eMUHCTBOLII0 M3BCCTHLIM NPUIMOPOM COJICBOH M3OMCPHE KOMILIC-
rcon». [lpumenenme pearrenorpadguyuecKOro MOTOAa JJIA HCCICTOBA~
HAA KOMIUICKCHSIX POAAIILEOB IMO3BOJUIO pacHupuTh obiacTh
CTPYKTYPHOIL M30MCOPAR H YCTAIlOBHTH IPUPOJLYy XMMHYCCKON cBABH
B M30MEpax.

O6Gpasopaume wommieixca Co(NCS);™ semuT B ocHOBe Xapak-
tepuoil pearnmu muaA wora Co*', mpuMelAeMOd B aHANATAYCCKOM
XAMAN A oTHpeTusa KobanbTa. [Ipum MOHHMCHENM KOUICITpaIF
BOJ[HOTO PAcTBOpa MIPOMCXOMUT AUCCOMMAIIAS U30PONAHOBOIO KOM-
wickenoro wora woBamnra Co(NCS):~ ¢ ofpasobammem THApaTh-
ponamuioro moma Co?", Wro COIPOBOKAACTCA H3MEICHHCM I[BeTa
pacTBOpa OT cuHCro 70 Kkpacuoro. [lempounocTs siyTpenrci chepst
KOMIIJICKCA CO(NCS)E" ABJISICTCH  CICACTBHEM TPCobIafadnusa WoH-
HOTO XapakIepa CBf3CH.

Ilist BOIABICIAS M3MCICINA 1IPUPOJLI XUMHTECLOH CBASK B 3a-
BUCUMOCTH OT IIPHPOMH MeTAJNa OLIJI WCCHCROBAI PAJ IKOMILIC-
RCOB MOTAJIIIOR BTOPOH I'PYIILI ¢ PUOANICCRON CHCTOMBL DACMCITOR
(mnmi, wagmwmil, pryTh), TAKe OGpPAsyIONUX TCTPapoOfaHOBLIe
ROMIILIICILCT,

[ -
1

5. Crpocume ROMOIERCIHIX POJNAHUIOB UHHKA, KAAMHA
u pryra Tana A,B

IMun, gapMuit @ pryTh 06pasyloT RPHCTAIINICCKAC KOMIJICKC-

URle COCAVHCHUA ¢ PAa3IHYNLM COTCP/RATHCM MOJNEKYJ BOIHI
K,Zn(NC8), - 411,0 K,Cd(SCN), - 2I1.0 m K,IIg(SCN),. Ilogo-

; 6ue pemrrenorpaduuccrux mannuix [22] m paBoHCTBO mHTEHCHB-
uocTell OTPayKCHUE PCITTCHOBCKUX JYyUCH IOKA3HEIBAIOT HM30MOD-

puzm K,Zn(NCS), . 4H,0 n K,Co(NCS), - 4H,0, uro obycmon-
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s108 AyCo(NCS), + 4120 m Tpex Ky6mUecKAX KPHUCTAIIIOB, B KOTO-
peix aToM Kobanbra CBSizaH ¢ aToMaMi asora (tabm. 4), cuenyer,
YTO IPUPOMA CBSA3M B COIUHOHMAX JBYXBAJEHTHOTO W TPEXBAJICHT-

1oro KoDajbTa pasdndHa.
Tabanma 4

Pacorosaue | MaTHUTHLIH
CoeuHEHTe 2 MOMeHT,
Co-N, A uB
A Co(NC3),-4lLO . . . 2,15 4,16
Co(NH,;)eCly C 2,5 4,96
Co(NHg)Clg . . . . . . 1,9 0
A3Co(NO,), 2,04 0
i

Mexoma U3 crpoeHns 9@ KTPOHHOU 060JIOYKE HMOHa Co?*, cie-

JyeT HammeaTh OPMYIy KOMIDIEKCHOTO pofgaHHMA KobambTa B Buje
NCS
SCN CottNCS | 2K+,
NGS

1Jo3HUKIOBenHe MOHHOM cBA3YM B KOMIUIeKcaX Kofaibra 3aBUCHT OT
BAJICHTHOTO COCTO;HEA aToMa Ko0ajibTa W CTelUeHH BJICKTPOOTDPH-
IIaTeILHOCTH KOOPAEBUPOBAHHEIX Tpymu. JTH YCHOBHA cofimio-
maoresn B momimterce Co(NCS),27, rhe MMeIOTCs J(BYXBaJleHTHELHL
1o6ampT CO2" u 3aeRTPOOTpPULIATeNIBHAHA aToM A30Ta HOHA poNaHa
SCN. B erpyrrypax Co(NHg)sClg u A;Co(NO,)s, comeprRamux Tpex-
uamenTHEH KoBamnT, cpasm Co—N mmelor mpeobnagalome KOBa-
sexTHRI xapakrep, u B crpykrype Co(NH,),Cle, mmetomed npyx-
nateiTHHM robadnt, epaau Co—N aApngoOTca MOHHO-THIOIBHBIMA.

W3 xumum pry+v W IDIATHHLL H3BECTHO, 9TO ODTH 9IIEMEHILI IIPO-
SIIATOT CTPCMITCHITC K HEeNOHOTeHHOMY COYeTaHW ¢ PORaHOTPYIL-
10i  BeJEHCTBAC HICKTPOOTPHALATENLHOIO XapakTepa CaMHX BJe-
menToB. IlogrBepn:ieHreM 3T0T0 00CTOATENECTBA ABJISAETCS PACCTOA-
e Hg —S 2,5 A B xpmeramme CoHg(SCN),, coorsercTByIOUlEC
KOBAJIEHTHOI CBA3U MEJKIY aToMaMu PTYTH ¥ ATOMaMH CepH po-
nasorpynus. B pe:ynbrare necneposammsa [201 eTpoenus xommirerc-
HHIX PONAHHMEOB PA3IHYHEIX METAIIOB OTKPHITO HAJIUYUE JBYX
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paBHBIX paccToaHEAX 2,60 A B BepmMHax NpAMOYTOABHEKA €O CTO-
ponamu (S; — Sy1) 3,47 u 3,90 A. Iipome Toro, aTrom KanMumsi CBsi-
sam ¢ aByMa atoMamu azora (2 Nj) pomaHorpyII KOMIUIEKCOB Itam-
MIA M3 COCCANMX 9JeMCITAaPHEIX AYeCK, HAXOEAINUMHECA Ha pac-
croaamax 2,45 A. Brome ocw y wpncranna ofpasyeres Gecromednast
mennb oxrasapon (2S;; 28y m 2Njp), ROOPAWHHPOBAHILIX BOKDYT
ATOMOB KafMKsl. X 0TSl aTOMDI CCPH H ATOMI a30Ta BXOJAT BO BIYT-
pelHion cepy KOMIIICKCA KagMUs, HO IPHPOfa CBA3CH KagMuil —
cepa W KafMuil — as30T CYIICCTBEIIIo pasnudaercd, CBasm KagMmi—
cepa  ABIAIOTCST Ipeobnapalonle KOBaJCHTHRIME U 00pasyloTest
dsp2-ssieaponamn atoMa Kammua. Cyjis MO MesKaTOMHLIM PacCTOsI-
HAAM, paBILIM OpaMepHo 2,52 A s koBasenTHol cpsazum u 2,87 A
JUIA MOHIOH ¢BsABH, Halimentoce paccroguue 2,66 A moyxHO XapaiTe-
pH30BATL WAK HPOMEIKYTOUNYIO CBS3L MOMKLY KOBAJICHTHOH M
monnol cpazaMu. Cnasm KagMWid — a30T ABIAIOTCA WOLHLIMM.

OGpasosanre KBafpaTIoil BaJCHTHION KOHQUTYpalul XapaKiep-
110, HOMEMO ABYXBaJICIITHLIX HUKeJA, Halafns W ILIATEHHE, TaK-
JC U IS IBYXBaJOHTHEIX Mcnu u cepebpa. M siremenTos BTOpoit
rpyHIL TePUOANIECROE CHCTCMBL TOIILKO KaMUH IIPOABIIAST CTPOM-
JICIIMC MCTONB30BaTh (-9A6KTPOHLL HJISI YUACTHA B 00pa3oBaHmu
xpMud eckoli cpsism. V3 anamusa crpynrypn K,Cd(SCN), - 2H=0
MOSKHEO CHeJaTh BLIBOJ O HOPABIONCHIIOCTH CBfA3CH KaAMHS ¢ yda-
crieM um Ge3 yuactusi d-prenTpoion. Pasnuuue B cTpOeHUM KOMIT-
JMOKCHBIX COCIMICHUI RaIMusI i UHKA UPOSBIAETCA TaKke B o0pa-
30BaHME OKTasgpumuccruX cusseil perpyrrype Cd(NH,),Cl, (2Cd—N,
4Cd — Cl) mo cpaBicHHIO ¢ TeTPasgpPUYECKNUMI CBASAME B CTPYK-
rype Zn{NH,)Cl, (2Zn — N, 2Zn — Cl). Bsaummoc pacmomosxeiue
COCEMHMX KOMILICKCOB B INIOCKOCTH (£0Z) OIPCHENACTCS PacCTOf-
aaamu S;—Sy1 3,650 m 3,62 A, m3 sHaucHWE KOTOPLIX IMOIyden
cpomTmii  MesRMOICRYIAPHEIT pagmyc cepu 1,82 A. Paccrosmme
MCLYy aTOMaMi a30Ta COCEMUINX KOMIUICKCOB, PACTOJIOKCIIIILIX
Broab ock Yy, Ni— Nyr = 2,87 A,

Becenma wnrepecta ponb aroMon asora Nip pofalorpynnn: B 06-
pasoBanum CTPYRTYPLl, dTH aToMnl 0GpPasyIoT CHIBULIe BOLOPOLHLIC
cpgsa N...IHO ¢ mojyexynamMu BOALI, UTO BHIHO M3 YKOPOUEHHHX
pacecrostmmit Nip — O = 2,73 A, Ilo nmTepaTypHBIM faUBERIM, pac-
crosuus Bogoporuoi csasu N...I1IO maxopgares B upegenax 2,7—
3,0 A wn paccrosnua somoponuoit ¢z O... 1 — O B mpegenax
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JICHO HOBHAYATENLHLIM pa3jiguueM B BeJHYAHAX HOHHHX pPajHyCcOB
imaka Zn?*t 0,74 A u kobamera Co?t 0,72 A, Taknm ofpasom, ycra-
HOBIIEHO, YTO IWHK, Kak ¥ Ko0alsT, 06pasyeT W30pONAHOBLIL KOM-
iexc. MarautHsll wpuTepmil XapaKTepa XHMHUeCKOH CBABH He
IpUMeHNM K COeNBHEeHWAM IIMHKA, KOTOPHC JWAMATHUTHE, KAk

KoGd{SCN)g 2H,0

15 )
©
®§@

D

twe. 12, Ilpoekuua CTPpYKTYpHL:
a — K;CA(SCN),-2H,0 ma nmmocrocte ({01); 6 — na maovcrocth (011) °

JUIS HOHHBIX CBA3eW, TaK U 0719 KOBaJIGHTHHIX ¢BABe¢l. Penrrenorpa-
{uvecKoe UCCIELOBAHAe KOMIDICKCHEX PONAHUIOB HaeT YRA3aHUC O
npeobnagaiome MOIHOM XapaKrepe CBfA3eH [NBYXBalleHTHOTO KO-
DanbTa W LNHEHKA.

B wpmeramme K,CA(SCN), - 21120 orxpmiTa HOBas BaJleHTHAs
rou@urypanus coased kagmua (puc. 12). AToM RagMES OKpYIHCH -
YCTHPBMA  aToMaMi cepH (251 m 2817), pacHONOKeHHBIME Ha
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n30MepusT OUPCHACIACTCS XUMETECKOH IPHPOAOH MeTasia-KoMI-
MercooGpaszoBaTeisA ¥ HC 3aBUCUT OT THIIA xuMmIecKol QopMy st
AB wm A,B.

B cTpyxTypax THIA AB (Colg(SCN),) u A,B (KyHg(SCN)4;
puc. 13) maxopuMm aHAJOTHIHYIO YTIAKOBKY TTPadAPHUCCKAX KOM-
[IICKCHBX WOHOB ¢ AHTHTIAPAILICIBHBIM DaCIOJIOMRCHICH popamo-
IpYHI COCeJHHX KOMIDICKCOD. B wpncramie K,Zn(NCS), - 4H,0

Puc. 13. TIpocRImsa CTPYRTYPH K,IIg(SCN), ma mmocxocts (010)

TETPADIPHICCRIC KOMIICKCIIEIO HOHEL ITOBEPILYTHL ApYr OTHOCHTEJIb-
HO EpYTa Ha OIpe/IeIeHIBIL YTOIL COOTBETCTBOIINO PACIOJIOKCHHIO
oceii cmmmerpun KproTana. IlommxeHne CUMMETDHI KpHCTAILIA
N0 MOHOKJIMIIHOM HIist K,Hg(SCN), mo ¢cpaBHCHHIO C K,Zn(NCS), -
. 4H,0 cOmpoBOKIACTCsT MOBLUMOHUEM IIOTHOCTH ynaroBrn , ITo-
BTOMY COC/HHeHIC K,11g(SCN), rpmcramausyercs B Ge3BOTHOM
cocTogHNN, 13 KPHCTAILIC K,I1g(SCN), mousl Kajdsa PacloIOKe L
Ha HCPABIOLCHHSX PACCTOANEAX IO OTHOWOMIIO K aroMaM Cepnl
PONAIOrPYII COCONNMY KOMIIERCOB K —S; 2,75 A uw K —5g1
3,18 A. Ciaemosatesniio, oGpasopanne MOJICKYJISAPHOM CTPYKTYPHI
B KOOPIVHAMONIION PenIcTHe COCTaBa A,B me saBucuT OT sIBIEHNSA
CTPYKTYPHON H30MEPUH.

Hanmame MOTEKYJIAPHOM CTPYRTYpPHL MPHBOJAT K TOHIRCHIIO
cOGCTBOHHOM CAMMETPHM KOMIUIGKCA B PpOWeTRe W CTPYKTY PHOI
HEOKBUDAJIGHTHOCTA POJAHOTPYHI B KOMIUICKCC. DICHTPOCTATH-
Jeckoc B3aMMOMCHCTBHC HOUOB KAJIAA ¢ aTOMaMM CEDEL ¥ aTOMaMu
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2,9—2,8 A. Bropoit atom Bomopoma MOIeKYJIH BOJBI He ofpasyer
BOZOPOIHOH CBS3M W HallpaBbie, HOBUIMMOMY, K aToMy cepH Sy
cocegHero xommiacica. Bepmmea Tpeyrompmmka Moaexynst 11,0,
B KOTOPOH DaCIOJOKeH aToM KHUCIOPOHa, HOBepHYTa K HOHY Ha-
aud, HaxofamleMycH Ha paccrogHam K — O 2.56 A.

Vonn xamua cmazaHbl ¢ aToMaMm CepH, PaCHOMOMeHHEIMA Ha
paccroanmax K —8; 3,46, K —S; 3,47 n K — S 3,34 A, u
atomami asora K — Np 2,96 u K — Ny 3,42 A. Heparzonen-
HOCTP CBA3eH Kaimiii — a30T MOBBOMACT BEEIATH OTIEIIHHLE MOJe -
kynsl cocraBa K,Cd(SCN), - 2H,0, coegumenmste B memm BIOJI,
ocu y. O6®9HOe OpefcTaBieHme 0 BEYTPeHHed M BHeIHell xoopmm-
HAllMOHHHX chepaX KOMITIeKca pacimmpsieTcs OpH aHaju3e CTpoe-
HYISl RPUCTAINUYECKAX NOMILIOKCHLIX coefinbenwi. B prom KpH-
¢ramae Bofopoanas ceask N...HO azora poganorpymus wommmexca
KaIMUST ¢ MOJIeKY.TAMU BOJHl ABNACTCH BaKHHM (arTopom. Y-
TOMIMBOCTE KPHCIa/ula OIPefeIAeTCsa OPOYHOCTEI0 BOXOPOLHEIX
CBsI3€il, KOTOpHE JIETKO MOTYT GHTD Pa30pBaHH HpPH ero HarpeBa-
Huv. VHOe KpucTAmmOXMMHYecKOe 3HAUGHMe WMEIOT MOJIeKY IH
BOTBL B paHec pacCMOTPeHHHX KOMIIeKcaX THHKA U KoGasbTa.
Tam MomeKymw Bugs saHEMaioT MyCTOTH KPHCTAJUIMYECKOH pe-
HWIeTRY. ¥, KaKk TTOKa3HBal0T PeHTIeHOrpaduyuecKoe W XUMEUCCKOG
WCCIIeIOBAHMS, KPUCTAII MOMeT CYIecTBOBATh B GeSBOTHOM CO-
CTOAHME. Y CTORUMLOCTE KPHCTAIIA ONPEJesIfeTCs CTeleHbI0 TLIoT-
HOCTH YHaKOBKH aTOMOB W, CJIGZOBATeJIbHO, (e2BONHEIN KpACTaJLT
JOm¥eH OHTH MeHer ¢TaGHIILEDIM.

Hpmerammer KyHg(SCN), npumammeskar x Toil sxe npocTpau-
CTBeHHOU IPYTIIle ¥ COTEPsKAT TO Ke UHMCIIO BeCOBLIX YACTHI[ B AYel-
ke, Kar m rpueradiast K,Cd(SCN),-2H,0. Pasaumume saxmouaercs
B PacHONOKeHAN aTOMOB DTYTH M KafIMHA, YTO LO3BOIAET OCYIle-
CTBATE TeTPAdAPMICCKOe OKpYKeHHe aTOMa PTYTH pPONAHOIPYI-
hamu ¢ paccroaauamu Hg—S; 2,52 n Hg -— Syp 2,56 A. IJKcIlepu-
MEHTANIbHEE DPaCCTOAHMS COBHAfalOT ¢ BEYMCACHHHMH DACCTOS-
HUAMA )i TeTPadSHPUYeCKOM KOBaJIeHTHOH CRISH Hg —S 2,52 4.
Cesasm pTyTs — cepa ofpasymores sp®-aaexTponamm,

Taxmm o6pasoM, ja coegmueHMT THia A,B yeraHosmen mepe-
XOJU OT H30POAAHOBOTO TETPABAPUISCKOTO KOMILIeKCA MUHKA dCpe3
OPOMERYTOUHNI THOCKAR KOMINTOKC KagMHUA K POjaHOBOMY TeT-
PadipmIecroMy KoMiulexcy pryTe. Ectectsenmo, wro cTpyrrypmas
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i OTYETIIMBO JIOKAIM30BAE aToM asota, a B Kpuceramie HgBrSCN
| BRJIO9EHNe aToMa GpoMa BMeCTO XJI0pa HpHEBofRuT K Oojiec pasMa-
| 3aHHOMY MAaKCHMyMYy OJCKTPOMION mJIOTHOCTH a3oTa. llosromy
| pasMepH KOBAJIOHTHOH pOTAHOTDPYNOH JAHH HAM#I M3 pacdeTa
kpmerama IIgCISCN, a ne HgBr3SCN.

IIpw amanmse upucramia [Cu(En),][Hg(SCN),] paccrosnue
Hg — S matifieno 2,56 A, uTo cooTBeTCTBYyeT paccTosSHMio 2,54 -
4-0,02] A, ycramopmoumomy mamu B Kpmeramae K,oIIg(SCN),.
o ¢rpocunmo rpynmonr SCN momyuenst crmegyiomue gamase: S — G

1,07, C—N 1,33 Ar /ISCN 156°24’. [{ax moKka3HBaIOT N30 HILIC
paHee maHULIC 110 XMMHYCCHOMY CTPOEHMIO KOBAJIGHTION pojaHO-
rpynns, pacerosume G — N 1,33 A puxomur 8a mpemessl JBOHHOM
roBasieHTHOH c¢BAsu C — N, B TO BpoMsa KaK B COOTBCTCTBHUE ¢ Ba-
JIGHTHEIMI COCTOSIINIMA aTOMOB YIIepOHa, H a30Ta B POJaHOIpyIIe
aTa ¢BA3EL HOBKHA ObTh KpatHOH. llomobHoc jxe 3aMedamme BLIZHI-
paet merakenae yriaa SCN mo 156°247, 1. e. na 24° mporus guHeiizoi
ROHPHUTY palini.

HocTaTouno moamoe COMOGTABICHAEC ICPHCTAMIOXHMHN TeTpa-
KOMITTEKCHLIX pomaunmos MeTamnos coctana ADB m A,B co crpoe-
1MeM POMACTBOUILIX HOMIICKCHMX COeNHICINHA TajlOTGHAKOB W
HAEAHUEOB, K CO/KAJICHUIO, IOKA HOBO3MOMKHO M3-3a OTCYTCTBHA B JIH-
TCPAType CHCTeMATAYCCRAX HCCIIOROBANMI KPHCTAINICCIROTO CTPOC-
nnst. lampamep, n3 coegmucnuit Tuma K,MCl, (M = Zn, Cd, IIg)
TOpUBefeHH TAHHEC TOIBIO IO HIeMeIITa PULIM AdciHKaM  IPOCTpaH-
crpenmpiM TpymnaM o) K,ZnCly, K,I1gCl, - H,0, rorna wax ctpys-
TYpPH 9THX COGAUHeNHN He H3YIOHLL

DBeepma maTCpECHO COMOCTABICHWE CTPOCHUSA TETPAKOMILICKC-
; HEIX PONAHWAOB ¥ IWANAAOB METAIOB BTOPOH IpyIIH me-
pUONEIeCKOE CHCTCMLI 3IeMCHTOB — IWHKA, WagMusa u [pryTH.
B pamy xoMmmewcHMIX OWaHuAoB HabmiomaeTcsi maoMopdHLl Ie-
pexod, a B pALY KOMINCGKCHEIX POJAHAMOB — MOp(HOTpOmHHE IIc-
pexon. Bee wpmeranmu K,M(CN), nmotor KybmiecKyIo CTPYKTY DY,
B xoropo# atoMnl M rterpasnpudecknm orpysmemn rpymmamm CN,
a MOHHI RAaIua — OKTaspudeckd. Bolpoc o Xxapanrepe XEMAIeCKOH
CBSISM  MoTaJlIa-KOMILIeKcooGpas3oBaTesid ¢ NHAHANION TIpPYLIIoi
0CTAeTCA OTKPHITHIM, TAK KaK B DTAX CTPYKTYpaX KOODPKHHATLI
aTOMOB VIVIepOJa ¥ a30Ta pPasfeiblo He Ompefensdnunch, Bmousamme
npupoxut 3aMecturena (SCN, CN) ma BoOop BameuTHO# RoHQHTY-
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a3oTa PONAHOIPYNH NpHBUAAT K MCKAMEHHI) TeTPas[pPHUCCKIX
yraos Hg — S po 102 u 118°. BsauMuas cBA3L KOMIIEKCOB 0CYy-
IeCTBIACTCH IOcPeICTBOM B3aMMOJEHCTBUA ¢ HOHAMMW Kajlus.
HonmmeHne cuMMETpHN KATHOHA, CONPOBOKNATOMCECH yBelu-
YeHNMCM ero pasMepa, MOJKeT [BOAKKMM 00pasoM CKa3HIBATBCA Ha
CAMMETPUM KOMIUIEKCHOTO aHHMOHA B KOMIUICKCHHX poOfaHmIax
meTannoB tama AB u A,B: 1) mosrcurs cumMmmerpmio kommnekca.
Haupumep, xpncramns Nay,Co(NCS), - 8H,0 B ommmuume or Hpa-
craion  K,Co(NCS), npumagmesxar x TeTparoHambHOH cuHrO-
man [23]. 910 MWKHO OGBACHUTE TeM, UTO BCJCHCTBEHE CBOMCTBeH-
HOTO MOHAM HATPHS TeTPAdIPUYECKOTO OKPYIReHHS MOJIeKyJIaMu
BOZIBL BO3pACTaeT pasMep KaTHOHA, ONpHOImAKAACh K pasMepy aHHO-
Ha, ¥, CIIeJl0BaTeJbHO, BOZHMKAIOT MPelATCTBUI 06pasoBaHUIO Mo-
JMeKYJASAPHOR CTPYRTYPH; 2) IOHUBATH CHMMETPHIO KOMILIEKca.
[lampumep, B wpmerammre [Cu(En),][Hg(SCN),], wnpumammeska-
weM [24] K MOHOKNMHHOH CHHIOHHW, aTOMLI PTYTH HAXOXATCA
B YeTBIPEX KPaTHLIX OOMEX IIONOKeHWAX, JIHHIEHHBIX 37IeMeHTOB
CHMMETPWH, W, ¢IeNOBATCIHHO, KOMINIEKCH BHJIOYAIOT UeTHIPE
CTPYHKTYPHO HedIiBEBAlleHTHLIe POZAHOIPYUDOB., ATOMLI Menwm Ha-
XOfiATCH B LEHTPAX CHMMeTPHH. 3[ech KaTUOE LpeACTaBIACT -
OTHICHMAMWHOBLUL KOMIICKC MeJW, COCTOSIUH W3 HBYX ST~
WIOHHBIX WOJlell. I yHaKOBKA €TI0 C PONAHWAHEM KOMILIEKCOM
pryTH IeOpMUPYCT TeTPA3IPUIECKOE OKPYIKeHNe PTYTH B PelIeTHe.
Merommita petiTTeHOCTPYKTYPHOIO aHANN3A CIOMKHHIX COGNHHE-
1M 1T0KA3LIBAET, YTO TOYHOCTH ONpefleflelHs TAMKeNRX H JIerKHX
ATOMOB CTPYKTYPul pasnnunaa. Hamrawe ramesnoro aroMa B cTpy K-
TYPpe BEISHBaeT D:1Ji MOOOTHRIX ABIeHWA: moABAecHNe TuPPparImo-
IBIX BOJH OOPBIBa, TOTIIOUIeHAe PeHTTeHOBCRUX Mydell B KpUCTaLIie
v ap. Ecau momeonme addeKTs He yeTpaHOHE IpH UcClef0BaEKK
CIPYKTYPH, TO MOJOMeRNe JeTKEX aTOMOB CleAyeT HaXOMuTh
reOMeTPUICCKUM AHAJM30M, TPHBOANIIM K TOTYHOCTH OIpemese-
nus MeEaToMHEEX paccrosuuid 0,1 A u Bame. B mpormBHOM ciyuae
MOKHO OPHTTH K HeIPaBUJILHEM KPHCTAJUIOXAMAICCKAM BHBOXAM,
KaK 9TO BUAHC B3 pacmm@ppoBru cTpyRTypH [Cu(En))[Hg(SCN),],
II6CMOTPH Ha TO, 4TO Honcskenme derxmx atomos C m N ompemesa-
J0Ch M3 TPCXMEPHBIX ce9eHHH DICKTPOHHON MIOTHOCTH KPUCTAJLIA. :
lIpu ompepcaeEmH MOMOAKEHUA aTOMa a30Ta B HPHCYTCTBHHE aTOMUB
PTYTHIIO 2JICKTPOIHOM IIOTHOCTH KpicTaiia B kKpueraiure HgCISCN
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aTomit {3-aTommoro mommmenca PL(SCN)4%~ mesar B ommoit mio-
crocTH, Gusroil K miockoctn: (326), Boxpyr mnatwmum B Bopmmmax
KBajipaTa PacHONIOMKEHE! YTHPE aTOMA CePH 3a CUeT cBaseil, oGpa-
8yeMHIX dSp®-bIeKTPOHAME OIATHHGL MeKaTOMHOC paCCTOSHMC
i Pt — 5, pasmoe 2,384, xopomo cormacyeTcs ¢ cyMMoll KOBaTeHT-
HBIX pajiuycoB WiaTHes i cepur 2,36 A. IloBamenrnutii pagnyc ceprr

+5,\0/0/0szt(scrnl,
o ood|

9 D @«

@

z

Pue. 14. Mpoernua crpyrrypwt K,DL{SCN),
na mirocxocers (100)

lipeBnltaeT pagmyc xaopa ua 0,05 A, Orciona mpepuonaraemoe pac-
crogume Pt — Cl = 2,33 A. 910 paccrommme COOTBCTCTBYCT pac-
croammio 2,33 A, TMOMYUCLHOMY JIZifl CTPYLTYpHI XJIOpOIIaTHHATA
kamus, n paccrogunam Pt — Cl 2,30; 2,25 u 2,31 A, ompegemen-
uniM [26] 1 crpyrTypax mepexommoro psma aMMEaRaTOB YOTHIPOX-
BaJIOUTIOW HiaaThunl, Pasamume B KOHPUTYPALUsIX HOMIIICKCOD
wratnanl (maockad gt K,PtCl, m oxrasgpudecKas ana K,PtCly)
lic OTpaskaeTCA Ha pasMepe KOBAJCIITHOTO pajuyca,

M3 xaMul 1 XPUCTaMIOXMMAN ILIATHHB USBECTHO, 9TO ec® KOM-
IJIOKCHL MMOIOT KOBANICHTHEI XapaRTep CBA3M., JKCIePHMCHTAIHHO
OIIPE/ICICINILIC MCIRATOMILIC PACCTOMNNS IOATEEPIKAATOT KOBAIGIT-
uyio cBask Pt — S u Pt — Cl. Ifondurypanms wornipex cBsisocil
Pt — S monyuena kBagpartHan (oba paccrosamua Sy—— Sy paBHN
2,33 A). B mpucramme Pt(NII,),Cl, aromut xjopa obpasylor [27]
BORPYTaTOMa INTATHHLL IPAMOYTOMBIYI0 KOOPANHANKOHHYIO IPYTITY
co cropomamu 3,41 u 3,12 A. Paceromme Pt — Cl pasmo 2,31 A
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paiuy KOMIIIeKCcOonOpas3oBaTesid APKO IPOABHIOCL B CJydae KOM-
IJIeKCOB KagMusda. llpy muTepuperanuy 5TOro AB/IeHUA He00X0/uMO
YIHTHBATE JHEePTnio o0pazoBaHmA KPUCTAIVINIECKOH peleTHy,
KOTOpas 3aBUCHT OT TEPMONUHEAMNTCCKOA YCTOMMHBOCTE KOMIIEKC-
KX MOHOB.

Pacder smeKTpOHHEIX KOHPHTYypanMHd aTOMOB 1O MeTORY Teo-
pHH IpYLIl DOMOT'aeT CHCTEMATHSHPOBATH CTPYKIYpPLL ¢ Hampan-
JICHHEIMW BaJIeHTHOCTAMM, JOLyCcKas ¥ GopMaisible HpefcKa3alyd
TULa CTPYKTyp. llompoc o HampaBileHHBIX BajeHTHOCTAX U BBIAR-
Jsende QaKTOPOB, OOPeAEeIIAINAX 34aBHCHMOCTL BaJeHTHOH KOHPU-
CYpanuy OT TPUPVAH M BANCHTHHX COCTOSHWH aTOMOB, OTHOCATCH
K OTHOMY M3 BRJRIBIX PA3JENOB TeOPHH XHMHYECKOTro CTPOCHHS,
KOTODHI pasBmBacTcA Ha OCHOBE JAHHBIX CTPYKTYDHOI'O aHalH3a
KPUCTAIAYECKNY COeMUHeHNHE. O9TOT BOIPOC HABJISAETCH daCThIO
obier npobiieMu pmspdecKod XMMHE, ¢TaBAMel 3agady o0bAcHe-
nrA Tpuunn o0pa30oBaHNA N PA3IRYHA CBOUCTE XHMHYECKHX CO-
¢JIMHCHUH B ra3oBoii gase, pacTBopax ¥ TBepnoM teje. B arom orxo-
UleHHY WU3yYeHNe KPHCTAINIMYECKOTO COCTOSHMSI BediecTB JaeT
wanbonbmiee pasyoobpasite THIOB CTPYKTYP XHMHYECKHX COCHKE-
UHCHMIA, COnpOBOMJAIONIeecH HamOOoiee CIOKHBIMY IPOABICHAAMH
HPUPORH! XUMHYeCKOM ¢BA3W. 1B vacTHOCTH, B KPHCTAJIIHYECKOM
KOMILIEKCHOM PORAHEMAC KagMUA MOMKHO OTYETIMBO BHIIGIUTEL BeCL-
Ma PasiEYHLIe THUB CBA3M: MOHHLEC, KOBAJIEHTHEIC, MEHKMOJICKY-
JIApHEe B BOXODGJIHEE.

r. Crpociime KOMILICKCHBIX PONAHHOB IIATHNB! H HHKEJA
rana A.B

Ilpu pacemoTpunum TeTpapomaunnyos coctaBa A,B ocoboe mMecto
cJlelyeT OTBECTH CTPYKTYpaM ¢ INIOCKUME KOMIUIeKcaMd. 31ech
TUOHYHGIMA [PeJiCTaBUTEJIAME HABIATCA KOMIJIEKCH ILIaTHHLI,
IIOCKOe CTPOEHHC KOTOPHX 00BACHEeHO KBAHTOBO - XHMHYECKUMM
pacuetamu. B3 Mouworsmanom rpucramiae K,Pt(SCN), ocobennoctn
YHOaKOBRE aTOMOE MeTaJiji0B LUPOABIAETCA B PACHOIOCeHUN HOHOD
KalnMA HapaMy BAOIb MOHORAWHHOH ocum ¥ (pwe. 14). llpu arom
MOHEL Kajjsi W ATOMBI ILIATHHLI PAacIPefeiIAITCA B IUIOCKOCTAX i
(100). Pogamorpyunn He JieKAT B ILIOCKOCTH CHMMCTDHEA H MOTYT
BLIXOMNTL M3 UAOCKOCTH dYeTHpeX cbfzer PL — 3, ogHamo Bee
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# pamentaie yran pasust 85 u 95°. D wpucranae K, PtCl, monywen
| BaCHTHEIL KBagpar.
Paccroanme Memgy CcOCCOUEME KHOHAME RAJWA COCTABIAST
: 3,74 A (oro paccrosmme B kpucramte KNs = 3,53 A). Won ranns
OKpY’KeH aTOMAMH cepLl ¥ a30Ta POMAHOTPYII HMa PacCTOSHUIX
' K —S; 2,83, K — S 3,86, K —N; 2,99 m 3,53 u K —N;
2,96 u 3,00 A. IlepasuomncunocTs paccrogHuit K — S moxasnipaer,
i YTO B KPUCTAIAX ¢ TJIOCKMME KOMIIEKCAMH TaK KC MOJKIO BLIje-
' JIATH MOJICKYJAPHYIO CTPYKTYPY, Kak M B KpHCTAANaX ¢ TCTPasm-
PUUCCKUMY KOMIUIEKCAMU. OTa KPHCTAJIOXHMAYCCKAs 3aKOHOMCP-
HOCTh BHABEIACH, NPW HCCISHOBAHME CTPOSTHA KOMINIGKCHLIX
PORAHETOB MeTanaon. 1 ciryvac KOMIIeKCHLIX TaJlONCIIW/IOB 1 [{HaHN-
IOB MeTAJIoB KATUOIGI M KOMIFICKCHLIC AHHONLI B 3HAYUTEIILIIO
MeIUbIIeH cTeTelW pPasimdaloTes IO pasMepaM, U HTa 3aKOMOMCD-
HOCTh K HAM He IpuMeHmMa. TawmM 06pasoM, IPUXOAAM K BLIBOLY,
4T0 cTpeMiIeHEe K OOpAa30BAHUIO MOJEKYNAPIOH CTPYRTYpHl Ompe-
TMCISICTEST COOTHONISTINEM PABMCPOB HOMIJIGKCIIOTO aHNOHA W KaTHO-
IIa U He BaBMCHAT OT IeOMeTpHYeCKOl (GOpPMEI aumoNa.
B Copercrom Corose muTepecHBe PeHTTeHOCTPYKTY PHBIC WCCIC-
moBaHmA B 06JIaCTH CTPOCIHS KOMILIEKCULIX COCAUHCHUH MeTaJIon
‘ rpynms nmatunsl wposogsrea I. B. Bommem. B armx palorax
| TOTYUeIILI CHCTCMATHYCCKEE JAHINC 10 TCOMCTPHYCCIROM H30MEPUH
| KOMILICEKCOD IIJTATAIIEL
B penrrcrorpaduuectoil auTepaType HEMeIoTeH mamimie [23],
woxTBeIIAIOmTe  (POPMYIy KOMIUIOKCIOT0 pofamnua kobambra
NayCo(NCS),-811,0 (reTparonainusii MEHCpas /kiombenut). B xu-
MUUCCKON JsiMTepaType VMeIOTCA YKasammA, UTO JJIS POJlaHuoB
HuKesAa BHGOp THIIA KOMIUIOKCA 3aBUCHT OT HPUPOALI IHEIIOYHOTO
5 Mertamia (mampumep, scuomnic wpmeramanl NapNi(SGN),-8H,0
u cmame wpucramist (K, Ni(SCN)g - 411,0). Uccnemosanue rpucran-
JI0B HATDPHCBOH CONH KOMINIGKCHOTO DONANANa HHKCISA ITOKA3aJI0
‘ NPUHAIC/KIOCTD MX K TPHKIHHEON CHHTONNH U WpWBesdo [24]
K yCTaHOBISHHUIO TIpaBUIIbHOM xuMudeckoi Gopmyant Na,Ni(SCN)g-
- 2I1,0. TaxmM o6pasoM, ANA KOMIDIEKCHDIX POJIAMMCTBIX COeJIM-
HCHEl MeTaJIJIOB TPYHIGL JKejesa ycTaHaBaubacTcsl ofpasoBaHue,
HE3aBHCHMO OT UPHPOJBL INEIOYIOT0 MCTAjIa, TCTPApOJAHCTHIX
KOMILIEKCOB B COSNUICHIAX K00ambTa M TeRCaPONAHICTLIX KOMIIe-
LCOB — B COEMMICHUAX ;Kejeda M IHHCJA,
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II. KPHCTAJVIOXHMHA ROMINIEKCHBIX TERCAPOTAHHAIOB
METAJIJIOB

lJist BHIACHEHWA CTPOCHHA H CHMMETDUU OKTAdJPUYeCKAX KOM- ;.
MG KCHEIX H(OHOB, 8 TAKKe HPHYMH, OHpede/sIIOMAX KOOPINHAMOH -
HHe 4YMela KOMIUIEKCHEIX HWOHOB B OTHOMCHME HMOHOB BHOINHEil
ceps KoMIuleKca, IPOBeleHO HCCJIEJOBaHEE KOMIJIEKCHHX reKca-
pogaHnAoB MerasioB. llpm oGpasoBaHmA OKTadHPEIECKHX KOM-~
IDIeKCHHX AHUOHOB OTHOIDIeHHWE PAa3MEPOE AHMOHOB H KAaTHOHOB
cuie Gostee Bo3pacTaeT, 9eM 3TO MMeEJIO MeCTO B CIydac TeTpasgpu-
JeCKHX KOMIUIGKCHEIX aHHOHOR. .

a. lomogoras ¢TPYRTYp KOMILIEKCHBIX I'€KCAPOJIAHHOB
MeTaLIoB

Coenpuends KOMIDIEKCHBIX TeKCAPONAHHJOB MeTaJLIOB cOCTaBa
A,B, rme A — ogHO- WM IBYXBajJleHTHEe HOHH MeTaiula, B —
reKcapoNaHOBEIA KOMIUIEKC MeTalla, MOMHO HOJydaTh B MIHPOKAX
npemenax Bapbuposanus n-= 1 —4: PbPU(SCN)s; Ky Pt(SCN)g;
KaRh(SCN),; K4Cr (SCN),-4H,0; K,Ni(S3CN)g - 4H,0;
KMn (SCN)-4H,0. B npoTuBOMOIOMKHOCTE KOMILIEKCHBIM TET-
pacoeMHeHNIAM BCe YItal3aHHLIC TeKCAcOCHAMHEHHs, HEeCMOTPA Ha
pasiimyhme B COCTABC, OTHOCATCH K OMHOMY M TOMY Ke TOMOJOTHYe-~
CKOMY PAAY CTPYRTYPB fpelesiaX TPUTOHANBHOW cHHronHmn, l'omo-
storus 00ycnoBiIeHA TeM, YTO KapKac CTPYKTYPH 3aaeTca paciioio-
ReuueM GOILIIAX KOMIDIEKCHEIX TeKCapOIaHOBHIX HOHOB, a MOTHB
CTPYKTYPH -~ PaclIONOKeHHeM KaTHOHOB Me;Ry ciaoamu. Crpyk-
TypHBIC Hepe XOIBB ToMonormaeckoM pany AB—A,B—AB — A B
noKasaHel Hia puc. 15, Ha KOTOpOM He OTpaykeHHl YCIOMKHEHHI,
BHOCHMEIE BO3MOMMHOHW pasIuiiodl opHeHTAUHEHd OKTAadHpPHYECKNX
roMImieKcoB. Bcee yrazaHHHe CTPYKTYPEL OTHOCATCA K CIOMCTOMY
TUILY; “HCII0 08B MOHOB KaJiud B OpejellaX dIeMeHTaPHOU SYCHKE
MoxeT MeHAThCA ot 1 mo 3.

B cromernix pemeTRax 9acTo BCTPEYaICA HADYINeHHA CTPOTOM
e pHOFUIHOCTAH. ITO 0OYCJIOBIEHO BO3MOKHOCTBIO PA3IMYHOTO
B3QMMHOTO PACLOJIOKEHAA CII0B MIIYM PACIpeNesIeHEN CTPYRTY PHRX
YACTHI B Opefedax OfHOTO ¢JIOf, OTMYAlOUHEXCH APYT OT Jpyra.
B crpyKTypaX KOMIUIEKCHLIX I'eKCaPONAHAA0B MCTAJIOB NPH YHCIIe
BECOBHIX uyacTUI B sAdelire z = 1 Bce KOMIJIEKCHEEG WMOHBl MMEKT

168

Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7



Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7

1 OMMHAKOBYIO OpHCHTAIINIO, opn z = 2 YCTaHOBJICIIO UeDC/OBaHHC
1 OpHCHTALUY KOMIJICKCHLIX MOHOB BIOIDL OCH ¢ AYCHKY U opu z = 3—
OepeMenuasa OpHCITAINA KOMIUICKCHLIX MOIIOB.

PBPLISCH);

H,PL(SCN),

; AN oK
|
- PL(SCN),
K, Nit5CH)g-4H 0
o0
L—5 O3
B kel

Puc. 15. (Crpyrrypa:
@ —IPDPL(SCN)s; 6 — KsPL(SCN)s; ¢ —K,Cr(SCN),+4H,0; & — K NI(SCN),+4E1,0]

6. Crpoenue rexcapopanmamnoro moua Rh(SCN),-

Crpoenme ToKCaKOMINIEKCHHX MOUOB MOTAJIOB GHUIO BHACHCHO
npu uccnexosamud [22] wpumeramna KsRh(SCN),, mpoexkunm crpyn-
TYPHI ROTOPOro HmOKasausl Ha pmc. 16. MemaroMmoe paccrosune
Rh — S B wommmexce Rh(SCN)g*" pasmo 2,40 4 0,02 A. Beuen-
CTBHO KOBAJICHTHOTO XapakTcpa cBsseit d2sp® m dsp? m pasencrsa
ROBAJICHTHLIX PaguycOB TpexsasieHTHOTO pomua (1,32 A) m meyx-
BastenTHOH wirarmunt (1,31 A)pacerosaua Rh — S 8 K;Rh(SCN),

169

Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7



Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7

u Pt —S B K,Pt{SCN), cosmagaor. Bamenrmui yros aroma
cepst Rh — S — N pasen 120°. MemmonexyIApHEIL paguyc aToMa
copsi 1,88 A, Cmmmerpma xommiercHoro mona Rh(SCN)g*™ B xpn-
cramre 3. JInf TeKCAKOMIUIEKCHBIX HOHOB B KDPHCTAJIIAX TOMOJIO-
CHYHGIX COCTIHCHMI XapaRIepla HoYTH OapajldelbHasd OpHCHTA-

KyRh(SCN),

Puc. 16. Tlpocknust CTpYRTYpII
K Rh(SCN)g:

a — Ha naockocTh (010); 6 — HA naockocts (001)

K Rh 5 ¢ N
@ O OO0

TUA POFAHOT)YII BXOJEL OfHOH 13 TPOHHHX ocell CUMMETDPHE OKTa-
9jipa. BemeprtBue »toro TreKecaxomimexcunii moH mpuwobperaet
(opmy BHTARYTOH 3-rpaHHON KOIOHKH ¢ cHMMeTpueil pomOoanpa,
a He OKTasmpa. llommwkenne cuMMeTpUM TeKCapOJAHUIHBIX{ KOMII-
JIEKCHHX WOHOB OOBSICHAST pasiudme CHMMETDHH KPHCTAJIIOB
TeRCAPOJIAHAOB B TeKCAIHAHHIOB.

B. CI/IMMGT]JH}I KOMIINICKCHBIX HOHOB W CHMMETPHA KpUCTAIA0B
TeTpa- ¥ rerRcapogaHuoB MeTallos

ITpucoeaniieEne POTAHOTPYINE K BepOIMHAM TeTpasipa, KBaf-
paTa ¥ OKTasgpa ¢ BaJeHTHEIM YTJIOM HpHW BepIImHe IPHBOJAT
K HMCYe3HOBEHUWIO DA3IMYHHX 9JeMeHTOB cuMmeTpuu B Qopmyie
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K,PUSCN),, w mma wommucsersix TCHCAPOMANNIOB MeTaJIOn:
_, K =2 gna PbPYSCN)g; K = 12 juma K,Pt(SCN)g; K,ZCr(SCN),-
1 -4I1,0; K =8 naua KzRL(SCN),; K = 12 masa K, Ni(SCN), . 411,0.

Rooppunanuonnoe wnemo kommiexenoro moma OTHOCUTEIHHO HOLOB
Biemneli cfepir mamenseTes B mepnyIo OYCPCAL TIPH W3MCHOINK
COOTHOMICNUA PasMCPOB CTPYKTYPILIX 4aCTHII (TeTpa- m remcapo-
ramuant rana AnB mpn n = 1,2) w ormomenus wmea CTPYKTYPUEIX
4acTull (TeTpapoganuanl Tuna A,D Ipu n = 1, 2 u rexcapoganumit
tutia A,B nmpu n = 1, 2, 3, 4). Usmenenue KOOPHUHATMOHIILIX Y-
€Ol KOMIVICRCIIELX COCMIUIICIIMI 1IeITh3 PAccMaTPUBATD TOJLKO B 3a-
BUCHMOCTH OT yRa3aHNULIX (aKTopos, Lo ciemyer OPUHUMATE BO
\ BHUMAIHe W THO CTPYKTYPHL.

OfpasoBauue cromeriix CTPYKTYD BPaccMaTpPHBaOMBIX KOMILIOK G-
ULIX  COOMICIIUAX OIpPCACTACTCA B TiepBYIO OYepeflb pasMcpom,
(opmoit u cummeTpucit KoMIIeKRCHOTO HOHa, a o0pa3oBaHue MojIe-
RYJIPUGIX CTPYKTYDP — OTHOMCHHCM YHCCT ¥ COOTHOIMICHAOM pas-
MCPOR CTPYRTYPHELIX uacTunl, [lisa ‘yeramoniemms opunuuH 06paso-
DAIUST OUPENIeNICHHBIX THIOB CTPYRTYP HPOCTHX U KOMILICKCHELX
COeJIHCTINE MOTAILIOB TMIaBIOC 3HaUCHMe WMEOT ANAJIMS B3aUMIIOTG
BIMARNA XUMUMCCKI PASHOPOHLIX ATOMOB TPy 00pa3oBanuy Xmmu-
UCCKOU CBABM B KPHCTAINIHUCCKUX COGIAUEIIHAY,

SARJITIOUENME

B pesynsnrare PCIITICHOCTPYKRTYDHOTO HCCACHOBANUA CTPOCHMUSE
HPpOCTHX ¥ ROMINICKCHEIX POHaHHUIOB MOTAJIORD oy dcH GornmoR
IKCHOPUMEeHTANBIULIE MaTepuay, oGo6menno KOTOPOTO LO3BONUIIC
CHCTeMaTHSWPOBATh JAUHEC [0 KPUCTAJIIMYE CKIM CTPYKTYypaM Ha
OCHOBALUM THIA XUMHYeCKOH CDA3M W BLIBeCTH pyy KpHCTAIIIHYe-
CHUX 3aKOHOMEPIIOCTCH CTPOSHHA HeOpPraHHTCCKIX COCIMIIeHN,

B aroft pa6ote orrpuir pPaln TOBEIX ¢aKTOB IO XUMHIYCCKOMY
crpoennio: 1) pomamorpymmer; 2) wmommnix KPHCTaNIOB pOJaHH-
OB MCTAJIIOB; 3) MONCKYJIAPHEIX PONAHUCTHX COelUHCHMI; 4) po-
AQUUCTBIX' COCIUUOTNI ¢ BONOPONHOM CBABBIO, 5) KOMIIEKCHLIX
PONAmuMOL" psajla TePeXOfHNX MCTaJIOB, a TAjKe MOTAJLIOR
11 rpymmu ne proguuecroit CHCTCME, 06pasyomux nanbomee pacmpo-
CTpameunyio 4 u 6 woopamHaumio BOKDYT MCTalIZIa-KOMILIEKCO-
obpazonatens.
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CHMMETPUH, BhlkeACH0H AT UpPaBUIBHBLX TeOMeTPHHeCRIX duryp.
A KOMIUICKCHHIX 1etpa- I TeKCAPOAAHULOE, NHAHUIOB ¥ TALo-
FeHMIOB METAIIIOB CAMMETpUH KOMIIe KCHOTO MOHA [0 CPaBHEHHO
¢ cuMMeTpHeil COOTBUTCTBYIOMET0 KPACTAIIIA MOMKET ourre: 1) co-
XpaueHa ¥ COBlNAJaln ¢ CAMMETpHEH KpUCTailia; 2) coxpaHeHa M
GLITH HIWKe CUMMETDPHM Kpuctaiia; 3) NOHMmKeHa W CoBHajalb C
cummeTpueil Kpueranios; 4) MOHIKCHA X OEITL HUe CHMMETPHY
rpucraia; D) yrpavea. llompienue cAMMETpHR ROMIMIGRCA npu
0Gpa30BaHUKM KPUCT:UMIOB ©CTh CIefCrsue jedopMaLiuy BaJICHT-
IEX yTJIOB LOJ BIMAHUEM IOJA KpuUcralia. lloaroMy m3MCHCHME
CUMMETPIU KOMILIEKCd 3aBUCHT OT TeX yCJIoBuii, KOTOpbIe OIpesie-
JAOT IMONe KPWCTAIL 1A M IPOYHOCTD CBH3el B ROMUICKCHEIX HOHAX.
S AIREEIM 0GCTOATETBCTBOM ABIACTCS TO, 9T AeQopMallus BaICTT™
WBIX YTIOB 9aCTO HaO/IOAAEeTCs B KPHCTAIIHYECKUX CTPYRTYPAX,
ITpIUeM TOUHBIe OTPE/IC/IeHIA MEKATOMH X paceroauuii B KOMIIEKC-
HBIX PajlalAiaX MeT:UNTOB LOKazajiu, Yro pacerosuus BaJeHTHHIX
cpsizoll B KOMIIGKGHOM MOHe ocratorci mocrommupvu. (ienosa-
TeJbHO, MO KPHCTAJUIA CYLECTBEHHO MSMEHACT BATCHTHEIS YLV
¥ TPAKTHUCCKI He MuveHseT MeKaTOMHbEe PaCccTORNIA b ROMIICHRE™
HOM WOHe, JTO 00YCIOBIEHO TeM, UTO dHEPIruH XHMUYECKON CBS3H
(onHOf WM ROBAJIGHTHOH) 3HAYATENHLHO IIpeshlllaet SHEPIHIO
Me MO KYJAPHOTO B3amMopeiicTsua. 130 BHyTpeirHell cepe KOM-

SO T

WIeKeca, HapEMep, M atomit M — S 1ipodsee CBA3AHD
7

g e

Meskny coBoit, wem artomsr 5 — 5. lioaromy paccTOsHMC S —5
fyner, M3MeHATLCA B Gompuleit creliend, YoM PacuTOMHNC M —S5.

T. HOO})IUE}I&ILHOHHI»IG qacjaa
H nepexox K MOJERY BAPHBIM " CJIOHUCTHIM :(‘.prIQTypaM
B TeTpa- H reucaponammax METa/LIoB

KoopauHanzonsie wacia K KOMIUIEKCHBX HOTUOE OTHOCHTC/IL™

40 WOHOB BHeIIHeii] cfepsl, BrIeeHINE IO GImARaIIAM MesKaTOM-

HBIM PACCTOSAHUAM, OYMYT AA KOMINIEKCHHX TeTPapofaHmion Me-
ramron: K = 4 s CoHg(SCN),; K =2 pmns K,Co(NCS),-
-4H,0; KpZn(NCS),-4H,05 K,Cd(SCN), - 2H,0; K, Hg(SCN),;
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W3 amammsa ®m comoCTaBIenus KPUCTAINYCCKUX CTPYRTYp
pPasIMYNGX PONAHATOB METANIIOB, a TaIsKe CIPYRIYP PORaluioB,
IHAHAZOD M TaJOTeHHN0B MeTaJIOB YCTAHOBICH P KPUCTAlIo-
XAMHUCCKAX BaKOHOMEPIIOCTeH, mMelomux ofmee 3HadeHme IIA
HPUCTAINIOXAMAN HPOCTHIX M KHOMIICKCHLIX ICOPTAHNYCCHUX CO-
eNuHeHni,
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K. T.IorPOmMNN

O DHKJUYECKO-IIENITHOHOM
CTPOEHNHUHU BEJEKA

K. T. POROCHINE

SUR LA STRUCTURE CYCLOPEPTIDIQUE
DES PROTEINES
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0 NUKJINYECKO-IEONTUAIOM CTPOENNN
o BEJIKA

ITpobnema Gesika ABAACTCs TAmboiee CIIOMKION K Bamneﬁmcfi
B 06/IACTH COBPOMEHIIONO CCTCCTBOBHAHMA. XOPONIO M3BCCTHA dop-
mympoBra @. Jmrensca [1], yrasunaomas, uro «Husne ecmo
cnocob cywecmeosanua Genkosuir mes, W dTOT cHocof CymecTBOBA-
HESL GOCTOMT TI0 CBOGMY CYII@CTBY B NOCTOSAHHOM CaMOOGHOBIIOHHH
XAMIYOCKAX COCTABHBIX uaeTell arux Temy, Opia u3 MeHTPATLHBIX
32149 HAYKH COCTOUT B TO3HAHAM XNMUUYCCKOTO CTPOCHHS Gesrka.
Pemonime »TOif 3aNavi B3aKIIOUACTCs B DACKPHITHE XHMEYECKOM
crpyKTypst Gosra m cro QusmICCKUX ¢BOWCTB, CrO IpPeBPANICHUI
i W3MoHONWil, BADMCANMX TACTO HC TOALKO OT XUMHYCCKOH W
Pusuacckoil cronuduim, HO ¥ OT TOH CPCNE, B KOTOpOH OH HAXO-
IHTCH,

Cpogu UPHPORHHIX ¥ CHNTCTAMCCKMX BLICOKOMONCKYTAPILIX
coemHeTI GeJlKd 3aHAMAIOT 0c0G0oe Mocro. JlocTaTodmo yrasarh
HA OCHOBULIC OTIIMYHS JPEPOTIHX OCIIOBLIX TIOJIMMEPOD OT CHHTE-
THUCCHAX BHCOKOMOJICKYJISPIUHIX COC/IHICIIHI (B YaCTIIOCTH, IOJM-
aMuzoB). ITH OTIMYMSA BARIIOYAIOTCS, ¢ OKHOM CTOPOHLL, B TOM, UTO
B GeJIKAX UEPCAYIOTCA 3WAUMTCILILIC KOAMICCTBA pasHoobpasHLIX
MOHOMEpOB (AMRHOKWCOT), & ¢ iPYToil, B TOM, YT0 MOJAPHOCTE 3a-
PAKCHEKIX TPYNI IPAAET 0co0CIIOCTS BIYTPUMOICKYIAPHUIIM Cil-
sam. ITo wpaitmeit Mepe 9T fBe 0COGCHUIOCTH MMOIOT GosbOIoe BHA-
Memme He TONBKO JUIA CTPYKTYPH MaKpOMOJicKyd Geaxa, WO H
B COBJAHAE BHCOKOOPTAUMSOBAHILIX GOIKOBEIX COCMUHCINNA, CIIo~
cOBHHX BHIIOMHATD TOCTOSHEL 0OMCH BCIECTB € OKPY/Kalomed ux
BHeIIHCH cpejoll.

219..

AL

Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7



Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7

Mzygenne xumaueckoro crpoerna Genra B TedeHHe TOCTEIHETO
BpeMEeHM CBOJUTCH K JBYM OCHOBHHM HampaBieHumsaM. K ogmomy
OTHOCHTC)I TAK HadhBaeMasl NONUIENTANHAA TeOpHs, IPH3HAIOMAs
B MOJIeKY.te GeIka TOIbKO HeNTANHEEe CBASH, KO BTOPOMY -— IUKJIN-
decKad NedTugHasA Teopus ¢ ee 1,4 (ammnaMuannmm) u 2,5 (amMuun-
HBIMU) TeTITHHEIME 3aMeUleHNAME Y Iuile pasuHoB.

CornacHo aTUM IIPeCTABICHNAM BO3MOKHEL J{BE CXeME HoCTpoe-
HUA MERPOCTPYKTYDH Genka. Ilo «cTpywType 1» mmmepasmmossie
IAKIE 0()pasyioT OCHOBHYIO Ielb, a MOJMICNTAXHEE MNEOYKH,
T7aBHEM 00pasoM TpUIeNTHjHEe, ABIAIOTCA GOKOBHME, 3aKaHuM-
Basich KapOOKCHILEEIMU rpyunamu. Ilo «crpyrrype 2% memrmambie
Iiend, MOTYIIKe JOCTAraTh M GOJIBHION BeJIMUMHL, ¢BA3AHE HEKIAMH
depe3 Kayuible Tpu asora. CXeMHl STHX MHKDOCTPYKTYDHHIX ¢dpar-
MEHTOB HpHBENeHH HUKe:

Cxema 1

(CpyrTypa 1)

HOG =
1
RCH
I
NH
u
C=0
|
RCH
i
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1
C=0
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RCH Ry
| |
N N
If _ ]
C N HCR C
TN N e TN SN
N PO N )
(@ IICR N G
i i
N N

!
i, R,

Ry, Rz, Ry, ~TpUnenTHIgEE NENOYRN
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Cxema 2

(Crpyrrypa 2)
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Bropoc HampaBlICHUO Mitoroo0pasiee K COfep/RaTesibHee Iep-
BOTO, ¥ OHO OTKPHBAET MHEPOKKC TEPCUCKTABEL B H3yHeHNN Geana.
PaGors axamemmxa I, T, Semmucroro [3] m ero mKomm neAyTcA

- ¥MeHHO IO BTOPOMY HATpaBIeHHIO. '

IIpeAmCCTBOHNKOM COBPEMOHIIOH TCOPUA XUMUHCCKOTO CTPOS:
pms Gesika SBMICH BHAMHMTHIL pyccrmil yaemsit A, S1. Haunnes-
cuuit [4]. On BIepBIle WOROMICT K CTPYRType fedia ¢ TOYKE 3PCHHUS
OpraEmdecoll XmMmm, W wM OBIO yKasaHO ma Goabaioe SHAYCHHC
MOJIEKYIAPHOTO Beca GelKa 1 amorepmsiit ero xapartep. A, 1. [la-
HETeBCHUIl IPAMEHMI OHYPeTOBYI0 PeaKiuio [JfA yCTaHOBICHH
CTPYKTypHl Oeika, HA OCHOBAHHA koropoit o sayonro (1888 r.)
no Fopmeticrepa 1 J. @umopa WOuTH BIJIOTHYIO MOJOMICH K BO-
IpOCy O HANMIAY MeTTUTHLIX cBAseil B HeaxoBoll MomeKryme. Opuo-
BpeMeHHO CJIefyeT yKasaThb, |TO A. f1. NanuneBcKkuil He Mpuep-
JKUBAJCA TOUKE BPeHms, IPUIHATONICH TOIDLKO NOAMUETTHIHOE
crpoenuc Geaxa. He Menee sHaIAMEIME SIBJISIOTCS €TO paGoTH 0 MUK-
JpoMosIeKyIax Oelika I cocofaX HX COSMHEHNS B MaKpOMOJICKY JIBL.
Tocie pator A. SI. Jlanusnencroro, ABJTIONIMICS BHAYUTCIBILEIMA
JIIA TCOPHY XAMHIECKOTO CTPOCTIHST Gemia, OoOAbLIIOE pA3BATHE
TmpuoGpeM  XOPOLIO U3BEeCTHLIC pabort I'ofmeiicrepa, a 3aTeMm o
9. ®umepa [5], BHCKA3aBIIMX ONPO/IEIICHHEIE IOJIOMKEeHUsT O CTPOC-
oy GeHa Kak TONMTeLTHAHNX mocTpoenusix. llommmenTnaHasi
reopust Dofmeiicrepa — Puuiepa — A6nepranbieHa. Hallla TIH-
poKoe pacHpocTpalieHne TOFeP/RKY - OOALIMAHCTRA XHMHKOB.
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JTa TeopHsl OCHOBRIBACTCA Ha CIELYIONIHX YeTHPEX IOMOKCHUAX:
CHHTE3 OeNTHAOB, BblteslcHMe TeITRI0B 13 TPOTYKTOR (epMeHTaTHE-
HOTO M KHCJIOTHO-HEIIOTHOTO THAPOIN:a, (epPMEHTHPYEMOCTD CHH-
TerndecknX I-popM memrEoB ompeneneHEBIME PepMenraMu w, Ha-
oTelT, 00pa3OBaHNC MEIHBIX «GHYPETOBEIXY KOMIUIEKCOB IelITHIOB
u Oedka.

Onuaio, RecMoTps Ha M3BECTHYIO TIPOCTOTY M CTPOHNMOCTE TCO-
pi HOIUUSLTHIHOLO CTPOCHHHA Gellka, NOATBepIKAACMYIO TpiBC-
JCHIEIME BLilTe TOJNOKCHUAMY, MOABHINCE GaKTH, TpoTuBOpeua-
e 3TOl TeOPHH, POTH KOTOPEX YBeIMTMBALACE ¢ KAJKIIM TOIOM.
B cussum ¢ srum me6eanntepeco OyfeT MpEBECTH BHpasKeHHe TBOpP-
a XuMU1eCROTO cTpoeus A. M. Byrtueposa: «Dakth, sie ofmsc-
HHCMBIC CyINeCTBYIOIUMH TeOPUAMYU, Hanbojiee ZOPOTH [Jisl HayKH;
OT MX pa3pabOTRY clie/lyer o NPeAMYMGCTBY OKUIATS o6 pasBHTHSI
B ommwasiureM Gymymem» [2].

HKaxme e danril me Moram 6ure oGBACHEHH OJTHIENTH) HOH
reopueit? Tawrumir dakramy spasoTCH: BETelIeHUEe NHUKINYeCKUX
dopm mpw pgectpyrumm Genxa, HaXomzeHHe OuIepasHHOL B Tpo-
AYRTaX BOCCTAHOBIAGHUA OCJIKa, YCTAHOBIEHHE KOJIMUYECTEEHHOTO
COAcpHaBnd MuKeToNANepasnHoB B GesikaX, ofHapysKeHHe B opo-
AYKIaX OLUCICHUA OKCAMANA, TIOMYYAIOMEeTOCH TOIBKO LPH OKHC-
JACHUIL IuHCTONUIEPASNHOB, HAJAMYNe HBeTHHIX peaRImui Gellkos,
YRASHBAKUIUX Ha CYIECTBOBAHUE WMIIHYECKHX CTPYKTYD B Gei-
KOBOH MOJieKyJde (peakmiusi ¢ HHKPHHOBOH u AUHUTP 00CH30H HoiT
KUCJIOTaMM), u Xp.

HauBonee bammpoe sumavenme uMein HCCACNOBAHUA COBeTCKUX
ydeuux |[G] M0 KOJTMYECTBEHHOMY YCTAHOBJACHHIO IMUK/HYECKAX
$opm B Geiikax, a TarsKe IO HCCICHOBAHUIO «BIy POTOBHIXY Me[HLIX
HOMILISKCOB AMHHOKMCIIOT, NeTTH0B, aMAHHOB, GeKOL u Ipo-
NyKroB uX jgectpykuuu. H. Y. Taspumon cormecrno ¢ B. C. Bana-
Gyxoit [6] paspaboranu opnrmnassmsL yonoopeTndecrui MeTox,
¢ IOMOINBI) KOTOPOI'O OHM KOJUYECTBeHHO YCTAHOBMIIM comepsRa-—
HUC JHMEeTOMMICpaBHHOBEIX CTPYKTYD B page Gearon. 1o mocay-
JRUIY OKA3ATeNLCTEOM CYMeCTBOBAHAA IMKIMYCCKAX (opM asoTa
B MoJieRKyaAe Oenka. [lozme H. U. Taspmaorc A. B. Ronmepnuoir [6],
HpUMCHAA METOX JJIeKTPOBOCCTAHOBICHUSI GEeJIKOR, NOKA3aild Kak
CYHICCTBOBAHME LHKJIMYCCKUX CTPYKTYD, TaK M KOJMTECTBe HHOE
COTepRaune MUKETONMIEPA3NHOB B psjie HATHBHHX GeIKOD.
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B mameM coollieHREE MLI OCTAHOBHMCH Ha H3YUYCHUK METajlIo-
OpraHUYeCKAX, B YaCTHOCTH, MCAHGIX (OHYDPCTOBHIX» KOMIJICHCOB
HEKOTOPHX TeNTHNOB, aMHANHOBHX MPONBBONHBIX AHKeTOIUIIepa-
suna u OeJIioB,

[Monruns! B 3aBHCUMOCTH OT GAKHL LeOn 00pasyIoT MeJHBIC, TaK
HasbBaeMble «OHypeTOBHIC) KOMIMICKCLI TPeX THIIOB: AUIENTHAL —
«CHREWEY; TPUIEeNTARL — «(HOTeTOBLE); TOTPA- U BLILIC MOITAAH —
«kpacubey KoMIwekenl. CHeKTPoOTOMETPHUCCKUE KPUBLIC MOIII0-
HIoHHA cBeTa STHX MeIHHWX «OHypeTOBLIX) KOMIJIEKCOB MMEIOT Xa-
paKrepHLe MAaKCHMYMBI, COOTBCTCTBCHHO HPY CISAYIOWINX JJIMHAX
o cBeta: 610—630 myp, 580 mp m 505—9515 myp. Pagom ydueHBIX
[7] ycrauoBmero, UTO IEHTHALL CHOCOOHLI BCTyIATh B CTeXeOMeT-
pudYccKUe OTHONENHsl ¢ MeJibio 1pu 00pasoBamui KOMIJICKCA.
CrpyxrypHbic GopMyJasl «OHypeTOBLIX» KOMILIEKCOB TCHTUROB pas-
JUUHON NIWHLI OPUBCACHDI IINFKC.

N—CH;—CO0™ N—CH,—C=N
RS Lo &7 b
~, ~ ‘, 2
Na, Hé ~\:C{:'~’O/ ‘H,0 Na+ | O\,Cﬁ | _{H,0O
2 “/ S H'_)C' /' E ﬁo
N —00c—CH, HN H0 O
RUnenTHA TPUIIEATU
parsl oo
o foxg” G H o 77,
Na, | Cl it LH.O Nag C V. CO HO
H,C / . CO 2 B B TR TN
I | " OeCH~
HoN" OC=CHyN II\I' OCCH; =N
i 1 -OC—CH,—NH: |
TeTpanentu meHTaNenTHA

CuexrpodoroMoTpruicciie KPEBLIC, TOJIYIeHHLIC HAMU TPH HC~
CIACOBAHAT MBYX TeKCANeNTHIOD (alaHm-TeTPariuiui-TInIHH I
AT HI-aJIaMMH-TPUTINIUI-TINAH) TpuBefeHsl Ha pme. 1. [aa
cpaBHeHHA Ha 3TOM PUCYHKe IpmBeAcHa CHEKTPoPOTOMETpHYSCKAsT
KpuBas IVIMIUHOBOTO TeTPaNcuTH/a. ‘ ‘ 5
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llomumo menTEioB HaME CHOKTPOPOTOMETPHUCCKHE GHTH mMCCTo-
AOBAHE aMARAH-TUIUIPOINDPasUA-OHCIAIIANMATININE, B BUle eTo
MeTHI0BOYO ddmpa, W NaHa CTPYKTYpa MejHOIO «6uypeToBOrOY
KOMIIeKC:A BTOTO aMuMHA.

49
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22NN

'[’ J: ‘\\\\ B

41— \\\
' .

451 ‘.: \\\ d ;
} L

7/ Y/ A /A > 7/4 0 Ame

Pme. 1. CnexrpodoroMerpudccrme KpuBHe «Gmype-
TOBHX» KOMILICKCOB NENTUIOB.

1 — aynaHmi - TeTPATIMOUI - MNIUNVE} £ — aJIaHHT = aJla-
HUH - TDEMJIKIUI - ITIUOHH; 3. — TPUIIMIMI - TIUONHA

Wcenenosanue aMugmna Tpecrasasso HHTepec B CBABH ¢ TeM,
9TO 9TO COCUHCHYE IMOCTPORHO U3 BOCHMY aMEHOKMCIOTHHX OCTAT-
OB, 4TO COOTBETCTBYeT OKTamenTmpy. Moskuo 60 6B 0EUIATH
mu6o cHeKTpa WOTJIONIEHHAS, aHAaJOTHIHOIO rexcanenTugy, auGo
CHeKTpa MOIVIOMEeRuA yABOCHHON HATEHCUBHOCTH JMNeNTHNA (€CIH
He Oy/eT y'lacTBOBATH aMUIWHHASN TpynIia B 06pa30BaHiy KOMIJICK-
ca), WM, HaKOHeIi, J(BOHHOTO CHeKTpa HOTJIOMEHNA TpPHUIelTHIA
(B emyuse, ccum Gymer yuacreoBaTth B ofpasoBanuu KoMIUIeKCa
AMUIWHHAA TPYIIa), :

Crnexrpoforoverpugeckan xpusas pactBopa «GHypeTOBOTO»
MEJIHOTO KOMILICKCA MCCIe[yeMOT0 aMuj{Ha OpuBefeHa Ha pumc. 2.
Ha arom sxe pucynre mpusemenst nus CPABHEHWsS KPUBHE CIIEKTPOB
norynomennst Geaxa (KasewHOBOH RHUCJIOTH) W TpuOenTmis. Hax
MOMKHO BUDCTH, aMEJIMH HUMECT MaKCUMyM NOrJIOMeHHA Ha JJIMHE
BOJHEL, pasioll 580 my, 1. e. ero «ORy peTOBKI» KOMIITEKC ¢OOTBeT-
CTByeT TpRIENTHAHOMY KoMIiekcy. ClnenoBaTenbHO, XOTA aMUIUH
1O JHCITy aMUHOKACIIOTHHX OCTATKOB PaBeH OKTaNeNTHLY, HO BKIIO-
YeHHAS NEK/IMIecKast CTPYKTYpa B Buie [UTHADPONHpA3MHA Ppasfe-
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JAfAeT TeKCalelTHIHYIO HeNnh Ha JABe PaBHBIC — TpUOEOTHAHEIC — B
TeM CaMLIM HC JacT BO3MOMKHOCTHU 06paBOBHBaTLCH «6nypeT01301vty»
MeqnoMy KOMIIJIEKCY TencalellTufHoro XapaKTepa. Mosxmo Tarmxe
CHOeJ1aTh BLIBOX, YUTO B 06pa30]3a1m17[ HKOMIJIEKCa Y9aCTBYeT 1 aMUgH=
Had TI'pyIlla, OaBasg TeM CaMBIM BO3MOKHOCTBH 06pa303a1mﬂ IoJI-

é
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43 ,// A%\\

p7 i AN
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480 10 550 s 610 640 670 W Ampr
Pre. 2. CHeTpoforoMCTPHICCHNC KPABHE AMEMIEA, TPHICI-
Ti1a u Gesika (KAsCHHOBOLE KHCIOTH).

1 — KaBeHHOBAA KHCIIOTA; 2 — TPUNENTHN (IIHOUJORHH); 3 — aMUINH

HOT'O MOJIHOT'O KOMINTeKCa 3a ¢4eT TPMIeHTHAOB, CBABANHBIX ¢ I[UK-
aom. Mcxoma ms oTmX WomoicHUE, CTPYKTypa «GHypeToBOro»
KOMIJIEKCA HCCIEAYCMOTO aMERWHA HMeeT CIeNyIONmuil Bm:

Ne~CH,—C00"~ e

Cgyne o N
I O\,‘/,C\U" H,C C=N=CH,~C=N
Nag Hzf,x','é C’,O éHQ -H0
N=C—CH,~N=C CH, .7 l\O\c
NH - |

H,0

B o6pasoBanmu MegHOro «GmypeToBOr0» KOMIJIERCA IGITHIOB
nMeeT GoNbIoe 3HAYEHHE KOHICHTPALNHA BOTOPONHEIX JMOHOB, TAK
KaK B 3aBHCHMOCTH OT 9TOTO MeHAETCA H MHTEHCHBHOCTDL IIOTJIONIe~
musl. Hambomee ycrofiumpnie «6mypeToBHe» MefHHE KOMIIIEKCEHL
obpasyrorcn B some 11,5 — 12,5 pH. Hamm Grma ompemesncHa
yCTOHUHBOCT, TENTHAOB B 3aBHCUMOCTH OT HepeXONa U8 CHIIBHO
INCJIOYHOH B0HK B MOHCE INeJ0UHyl0. DB KavecTBe NOKaszaTells
Omila B3fATA BelMUMHA WMHTCHCHBHOCTH HOTJIONMEHAA cheTa (e)
npu k=505 mp (174 TANOLHOBOIO TeTpamenTHAa ¥ npn A = 580 mp
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(nna Tpunentana). yreM anexTpoMeTpadecKoro TATPOBAHHA (BOXO-
PORHSBIH DIEKTPOA) OUpeNelSIACE BeIMIMHE pH, a cmerrpodoro-
MeTpuuecKu —- BeimuuHa e. PesynbraTel mpusefenst B Tabm. 1
u =Ha pmC. 3.

Tadaumma 1

Leauuuna UNMEHCUBHOCIMU NOZAOULCHUS CEEMA
MeEHBIMU (BUYPIMOSHLMUY KOMRAEKCAMU  nenmudos
6 308UCUMOCTIY OMF KOHYEHM PAyuu 6000podHuT
UOHOB

Tpumen Ty TerpalelnTnn,

e pH € pi
10,6412 12,55 0,6210 12,68
10,5311 12,20 0,6015 11,42
00,4512 11,82 0,5815 10,82
11,3802 11,42 0,5585 10,05
41,3210 10,92 0,5010 9,35
0, 2495 10,10 0,4110 8,80
14,1850 9,55 0,3205 8,40
11,1050 8,20 0,2015 7,95
11,0455 7,40 0,0610 7,43

Na puc. 3 miIst cpaBHeHuUA NPHBEICHEL PESYJILTATH HUCCIENO-
BAHMH ¢ TONTOHAMH KasenHa (KasemHOBOH KHCIOTH ).

HeTanbHEC HCCIICLOBAHAA MeIHBEX «OHYpeTOBHIXY KOMIICKCOB
MeUTHAOB Jai HAM BO3MOMKHOCTL [8] ycTraHOBEHTE ciemylomiee.

1. Opn upubabienuu MegW K CMecH ILIeNTHIOB (fu-, TpH- U
TeTpaleliTEIaM) B HePBYI0 odepe/ib BOSHUKAIOT (KPaCHBIE» KOMILIe-
KBl 3a cuer Terpatentnos. Ilocae Toro Kak mocaenume GyRyT cBs-
3aHLL MCIBIO ILOMHOCTHIO, HACTyHaeT oOpasoBaHme «PEOIETOBOIO»
KOMIIelca — TpHUOeNTHiA U, HAKOHEI, BOSHUKAeT (CHHHIY (nm-
HenTUIHKIT) RoMmmicke. [Ipn Hanmuuu B cMeCH aMMHAAaKa IOCIeJHIH
JaeT aMMEAKAT MeJd Hocjle CBASHLIBAHWA BCeX HEITHIOB.

2. B ofpasoBanmn «OHypeTOBEHX» KOMINIEKCOB Me[lb MOKeT
OTHEMATLCA OT HeNTHIOB HyTeM HIpmOaBieHms K KOMIUIOKCY Hell-
tura Oonbnied pamunt, Tax, ms «cHmHETO» AHIENTHIHOIO KOMIJIGKCA
nyTeM IpuCArIeHMA TPHIENTHIA BO3HEKAeT «PIOETOBHLAY KOM-
IJIeKC — TPULCLITUIHEG, U3 KOTOPOTO IyTeM UpubaBileHuUs TeTpa-
tentuga o6pasyeTcsl <KPACHEND KOMILIOKC.
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Ilonnsysich, yeTaHODICUIMME CBOHCTBAME, MOJRIO pasjesbHO
ONPCTENIUTE KONUYCCTBO MeNTUA 0B, HaXONAMMUXCA B CMECH M pas-
apyaomuxcesa Me:Rny coboit Mo muuie menu. dror MeTof AufPepen-
HMpOBAHNOK chHeKTpofoToMerpun Onlm ommcam IaMu pamee [8].
Hombayscs oruM MeTomoM, HaMm GLUIO YCTaHOBIeHO 00pasoBaHuG
Opy HCpPBHYHOM THApoanse Ooika HeNTwmoB COMLINION [IIMHEL

& : ‘ 7
g6 T
//’ //
% e =7
/s
a 4«/ ~/" e
37
195

0 GW 4 W 7 7500 ph

Puc. 3. 3aBUCEMOCTE HATEICHUBIIOCTH ILOLJO-
meuws ¢Bera MenuLX «GHypCTOBHIXY KOMII-
JICKCOB OT KOIIENTPAIAY BOXOPOAILIX HOHOE,

1 — KpacHBIC «GUYPETOBLIEY» KOMIIIENCH PHIDONRNABa~

Ta — NenTtoiua; 2 — PuoseTonsIc «0HyPEeTOBHE» 1iOM~-

IJIEKCHI MUAPOJINBATa ICNTOHA; 3 — «OMmYPETOBLIY

KROMIIJIEC TPHISNTURA (PIHBRJIOBOTC); 4 — «0uype-
TOBLIA» KOMILIEKC TCTPANEINTHEa

Has mayucrmst crpykrypnt Genxa Gosbuioe sHaYCHHC HpHOGpC-
JM MCCIeMOBAHMAA B 00IacTH MOTAJIIOOPTaHHYeCKUX «GHYPOTOBLIXY
KOMIUIEKCOB, JTUM BOIIPOCOM BaumMajics pax ydenux [9]. Opmaro
OCHOBHEIM TICLOCTATHOM HCCIEeAOBAHUN B 00JacTu Merajuloopramnd-
YCCKHUX «OHMyPeTOBLIX) KOMILICKCOB GCMIKOB ABMIIOCH TO 06CTOATE b=

| ¢TBO, 4TO JIJIA M3ydeHMA Opanmch ODpelaparsl Geaxa Ges maroii-
anb0 XuMHYeCKol B GEBMKRO-XUMMIECKOH MX XapaKTepHUCTHKH.

B mammx mccTefoBaHHAX craBmiach 3ajiada cHeRTpopoToMeT-
PHYECKH HCCJICNOBATh MCHHBe «OUypeTOBHICY KOMIUIEKCH HEKOTO-
poix Oemxon. B navecctne 06HeKTOB mMCCIONOBAHASA GHUIM B3ATH:
KazeuH no Nammeperony, rapuunni (6e0K U3 ceMAU cOH), JeIyMAH
(Gemox m3 ceMmaAll ropoxa) W JKeaaThmua. I{poMc Toro, Hamm ObuTH
cOenuajibHO IPUCOTOBNeHEl GeJIKOBLIC NpeHdapaTh! B BANC Tak Ha-
3EIBAEGMIIX IIPOTORMCIIOT, BUeMeUntic n3 GeIKOB PaCTHTENLHOIO U
FKUBOTIIOTO TmpoucXoseinsa 1o uabectHomy Mertoxy C. C. Ileposa
[10]. K rammm ofmexram ormocuiEch Kasemuonasd nm (GubpmmoBas
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IPOTOKUCIIOT L, 8 TaKike OIPellapaThl, BHleICHHEe M3 CeMAH Iopoxa
n oBca. XapawTepueTuia OpelapaToB 0eIKOB, TONyYeHHLIX B BHAE'

IpOTORACIIOY, AaHa B Tabm. 2.
Tabnmima 2

Xumuuecrxan u gﬂuauno—xu.uuuecnan xaparmepucmura benrosulx npenapamos

HauMeHcBaHMe GeJIHOBHX NpPenapaToB

tlokaszareor

KaseuH pubpun oBec ropox
Yucno turpoBamma ®* . . . . . . 8,35 9,3 8,09 9,10
Pedpaxnusa .. 1,3350 1,3348 | 1,3350] 11,3346
BasgoeTs yA. (My,) - - 1,30 1,53 1,40 1,71
1{0BEPXHOCTHO! HATAMEHAS . . . . . 0,80 0,90 0,78 0,85
Aanerrponpopo;HocTs A 1075 L . L 48,25 47,07 55,00 58,48
YaeasHoe BpanicHme (o) ) —95° —8§2° | —82° [—91,50°

0,32 0,37 0,42 | 0,35

A30T aMUHHE . |
} % 1 | 15,60 15,20 15,71 15,60
|
J

Asor obmmid . . . . . .
ABOT aMUNHEIM . . . . .
A30T OCHOBAHMHA . . . .
ABOT MOHOAMIUIOKHCIIOT

nguecr::e 1,62 1,75 1,80 1,90
OCJIKA 3’19 3,/‘5 3,60 3,50
10,25 10,79 10,22 9,85

lipumevanne. [Qia QASEKO-XAMUISCKHX W3MEDPCHWH MCIOTE30BATINAC
19,-unte pacTnopsl Genxa B efKoM HaTpe. HomwmuecTso memoun, HeobxXomu~
MOE IS HOJHOUO HEpesoia 0OeslKa B NPOTEHHAT, Gpajioch B SKBHBAIEHTHOM
OTHOIIENTAW K UpPEHapaTy, 4YTO OUpPeNeJiAyioch, MCXONA M3 YHCIA TATPOBA-
s, A oupeneNeHms  YNeabHOIO BPAMCHMA OPEMEHAINCH 19,-Hnie
pacrpoput Genxa B 0,1 u. menoum. Vamepemns RHNOOJAHANECH npm 18%.

Ilmsi mpnroTOBIeHAA PACTBOPOB MEXHBIX (OMypPeTOBLIXY KOMIL-
NeKCOB OpUMeHAIACH clexylomas MetofnKka. H BaBecke GeaxoBoro
upenapata B 200 mr upudasaanocsk 100 mir 3 %-Horo efkoro Hatpa.
[ocme pactiopenmst Geslka K DIeJIOYHOMY pacTBOPY HeOGoIsIEMA
HOPIEAMM WpH SHePrudIHOM BeTpsAXxmBawwy BHocmioch 0,20 M
VHCYCHOKHC/AI0H Mexwm 70 TOABIeHHA HeMCYesaluX X/0ObeB
rugpata oxuen Mepu. Jlo merevennm ofHOTO Yaca 0CAMOK OTHEHTPN-
$yrapoBaica H OKpaleHHB pAaCTBOP MeIHOTO «GHYpeTOBOIO»
KOMITICKCA NOCTYiaj Ha CIeKTPOPOTOMeTpPHHIeCKOe WMCCICOBaHHe.
PeaynnTaTsl cHeKTpOQOTOMETPHIECKNX HaOMIONeHNH Hajx pacTBO-

* Upeiio rurpopaguit — rommuecrno 0,1 B, NaOH B Mi1, meobxomguvoe pig
nefirpanuzanuy ogHOro TpaMMa Oenma mo gemompranemsy.
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paMy MCIIILEX (<6I/Iyp0TOBLIX>) KOMIJICKCOB KaldcuHa, ININIIBHHWHA, Je-

FyMuHa ¥ JKCJIaTHHLI cBeflensl B Tabm. 3. ,
TaGbauma 3

Bnauenue £* 0an pacmeopos mednozo «6uypemosozoy Komnaerca 6eakos

Jnuga BOJHEL, Hazeun
- TaMyepeTena I'mamvnne JleryMuH HemaTuna
|
480 0,1120 0,2275 0,2420 0,2512
505 0,2315 0,2750 0,2520 0,3620
530 0,3250 0,3470 0,2980 0,4553
550 0,3760 0,3830 0,3310 0,5020
560 0,3880 0,3935 0,3487 0,5120
570 0,37i2 0,3765 0,3312 0,5329
580 - 0,3507 0,3620 0,2768 0,5005
610 0,3015 0,3245 0,2315 0,4112
630 . 0,2610 0,2753 - 0,2248 0,3528
690 0,1468 0,1674 0,0870 0,0201
730 0,0685 0,0735 0,0129 0,0120

* ¢ — KOI(PHIAECHT BEJIUTHILI MOTJIONICIINA CBCTA.

CuextpodoroMeTprtecKme KpuBHC MOIJIOMCHUA CBeTa PacTBO-
pPaMH MCJHEIX «6UYDeTODHIX» KOMINICKCOB BTHX GCIIKOD MOKA3AHLI
Ha puc. 4.

Rax Bugmo ns mudp, npuseqennniX B Tabi. 3, ¥ KPUBLIX CHeKT-
poB mornomenus: (puc. 4), Bce pru Geiu, 8a MCKILIOUYEHUEM JKella-
TUHEL, TMEIOT Of[HI MAKCUMYM IOTJIOMEeHKUS Ha AJIEHC BOJIHE 960 my:.
HenaTrra IMeeT MAKCEMYM, CABANYTHH B CTOPOHY 00JbMeH JIITHEL
¢BeTOBHX BoiH, 570 my, XapaKrepHa IJd 3THX MpelapaToB pasimi-
Hasf MHTEHCHBHOCTH HOIVIOMEHUS CBETA, YTO YKA3HBaeT Ha pPasIo-
ofpasue B HOCTPOGHHH MCHIOIO «GHYpeTOBOTOY» KOMILIEKCA G OT-
eMBUBIMY KOMTIOHCHTAMH GOIKOBOH MAKpOMOJEKYIH. XapanTep
KPHBHIX A KKOOTO M3 9TuX GejxoB rawke ownmyeH. Hawmon
KpWBHX Ha yuacTke 480—550 mp xapakTepmsyer pasnmume B KO-
JIMYeCTBCHHOM COfIEP:KAHMY TeX dacTeH B 0elIKOBOU MaKDPOMOIEKY-
le, KOTOpHEe 00pasyiorT ¢ MeABIO TaX HasHBaeMHle (KpacHbc Omype-
TOBHIE» KOMINIOKCH. B IOATBepiKAeHAC 9TOT0 GHUIO ,yCTAHOBJIEHO
opm momomu paspaboramsoro Hamm [8] metoma muddepenmmpo-
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BaHHOH CcHOCKTPOPOTOMETPHN COOTHOMIEHWEe KOJIMYeCTB Meju, He-
00XOMMBIX (711 00Pa30BAHAA (KPACHOTO» H «(PHOIeTOBOrO» KOM-
IwleKcoB. PesynbraThl MccaefoBaHus TPHBeJeHH B Tabm. 4.
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Pre. 4. CoexTpodoToMeTprIECKAe KPEBLIO NOIVIOMeHnA cBeta «Gmype-
TOBEIMH» ROMIUIEKCAME GEIKOB.

1 — neryuuH; 2 — nasenH no I'amMMepcTeny; § — PIMIMHHH; 4 — JKEJIATHHA
Tabanma 4

Hoauuecmeo medu, ceazannoli ¢ «Guypemossiey Romnaexcs, 6earos

IKonnuecTBo Mefgu, HecGXoguMoe NIA
ofipasoBaHUA
[fanuMenoBaHMe =
L = TPUNEOTATHOTO
enna g 57 | “KPACHOTO» KOM- | «f1r0y16TOBOTO» KOMIT-
Rofa Texca Texea
BECox ”
2225
ETE8| wmr % Mr %
Memaruma . . . . . . . 1,25 | 140,0 | 8,4 6,0 131,6 94,0
Jecymma . . . . . .. 1,32 1 187,1 9,91 5,3 177,19 | 94,7
Tagnenes® . . . . . . . 1,35 | 236,5 | 10,1 4,24 226,4 95,75
Kasenn Tammeperema . . | 1,17 | 134,5 | 9,81 7,3 124,69 | 92,70

Ilipumenwanne. Hommgecrso Menmw, HeoOXonmMoe IS ob6pasonannsa
«GmyperoBorcy ROMIITICKeA Beel HasecKHM OesIka, ONMpPEenessiioch THTPOMETPH-
yecKEM MeTo'toM [6].

IIpu amanmse Tadl., 4 MOMHO cle/aTh 3AKJIOYeHHE, YUTO HMCCIe-
JlyeMbie HpellapaTil 0elKoB KazemHa l'aMMepcTeHa, JKEJIATHHEL,
a TaWmKe pacTUTeNbHBle OelKM, BHENCHHBE II0 TaK Ha3HIBAaeMOMY
KJTACCUYCCKOMY — COJIEBOMY CIOCOGY, pasindaiTcd Medpy coboi
KaK [0 KOJAMYeCTBY MeJ, HeoOXopmmMoil fid obpasoBanus «Omype-
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TOBOTO» KOMILTeKca Beell HaBockm Oejira, TAK ¥M TO KOAXICCTDAM
‘ MeJi, HLYIUM Ha CBASHIBAHWE (KPACHOTOY (TCTpa-, HeHTa- W ICK-
! camenTHAOB) M «PHOICTOBOro» (TPUHCHOTHEHOIO) KOMIWIEKCOB.
HamGonpmee KommuecTBo Mepu, HeobXommmoe Aia obpasoBamms
«XpacHOro» KoMIIleKca, mMeeT Kascmu (7,3%), sareM jKejaTuna
(6,0%).Pacrurenbunie OeaKu XapaKTe pA3YIOTCA NOHMKCHALIMU g~
pamu: gerymun 5,3% m romumimn 4,24%. Ocuonuas Macca Genka

g4 ;é\\
2 I \§
” | \
12 B :
4 |
g a
[
|

‘ W7 am ol I GiF G G a0 720 Aamer

Puc. 5. CHeRTpodoToMETpRYECKNE KPUBLIE IOrNOIEI s CBeTa «Onype-
TOBHMN» KOMIJIEKCAMT OCIKOBHX NPOTOKMCIOT.

[ — KaseuIopafg KucioTa; £ — Guépumopag LimcaoTa; 8 — OENOR  TOpOXa;
4 — Genol: oBca

UPOCTABICHA COCHUHCHWAME, NAIOMEMA C MEAbIo «OUMypeTOBBIeY
KOMIUICKCH TPHIIENTHAHOIO XapaKTepa. JTO BHIpaskaeTcs CICAYIo-
nmmu nrfpamm: Kasemr 92,7%, merymmm 94,7%, romumumH
95,76 % u smemarmra 94,0%.

IMocite creKTPOdOTOMETPUTECKOrO HCCIeOBAHNA dTHX GeJon
GLII0 TMPOBCICHO AlAJIOTHYHOe H3yJenme OeIKOBHX IpCIapaTon,
BLIIGNICHALIX IO THIIY <HpOTORECIOT». MeTos MPWTOTOBICHUS pac-
TBOPOB MENHBIX BNy PeTOBHIX) KOMIIIEKCOB OB TOT sie, YTO W JUIA
OpefHIymuX GenKoB. PoayiasTaThH cHeKTpoOTOMETPHIECKOTO H3Y-
YeHWsI «OMypeTOBHIX® pPACTBOPOBR OeJIKOB, BLIJENCIHLIX IO TUIY
Ka3eMHOBOW IPOTOKHUCIIOTH, ¢BefieHs! B Tabm. 5. Hpmsrie cnexTpon
TIOTTIOMEHNAA PACTBOPOB MEIHLIX «GHMyPETOBHX» KOMITIeNkcoB 6esikoB
THTa TPOTOKHCIOT TPCACTABIEGHE HA PHC. .

Tlpw amanuse ONBITHHIX AAHNILIX, IPABefeHNTIX B Taba. 9, m Kpu-
BEIX PHC. 5 MOKHO CHesaTh BEIBOJ, YTO PACTBOPLI MCANBIX «Gmype-
TOBHIX» KOMIIEKCOB GCJIKOB THHA IMPOTOKMCIOT MMCIOT MaKCHMyM
MOTIOMeHAS cBeTa sl WAL BONHGL, paBHOH 060 myp.
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Tabnmuma 5

3uauenue € 8an pacmeopa «OUYpPEMOc02o» KOMmnaEECca 6ear0s, GudeAeHHUT
no MemoOy noayuenus Kaseunosoii kucaomy [10]

Jdnuaa BOJHEL. Benok ua Benow us
Hazenn @ ubpun

11103 CeMAH” TOpOXa CeMAH OBCa
480 0,1735 0,1552 0,1950 0,1743
509 0,2538 0,2458 0,2672 0,2457
530 0,3418 0.3310 0,3575 0,3179
550 0,4025 0,3920 0,4182 0,3743
560 0,4269 0,4115 0,4388 0,4076
570 0,4035 0,3840 0,4250 0,3790
o850 0,3958 0.5720 0,4062 0,3693
610 0,3140 0,3012 0,3328 0,3005
630 0,2745 0,2507 0,2817 0,2537
6490 0,1250 0,1138 0,1513 0,1230
730 0,0462 0,0430 0,0527 0,05637

WurencmsHocTs TOrJIOMEHUA cBeTa AJiA GeJIKOBHX IpellapaToB
Hourn omuHAKOBa. Hamboxsmasn padHOCTs B HET@HCHBHOCTH TOIIO-
ImeHAA cBeTa HabmogaeTed Npu giauHe BoauH 980 mp Memuy GeJ-
KOM ropoxa u GeJIKOM CeMAH OBca. OTa PasHOCTH JOCTHIacT BeJH-
uunet ,0359. B Genxax, BeigeeHHHX LDPYIEMA MeTONAMU, [IOMUMO
TOr0, 9T0 HMceTCA PACXOMKAeHNC B MAKCHMYMaX HOIVIONEHHSI CBeTa
(memarmra npm A = 370 my, kasemr mo 'aMMepcreHy mpm X ==
= 560 my), mabmiogaercAd 3HauyMTeNbHAad pPA3HOCTh B MHTEHCHB-

- HOCTH HOTJIOUIeHAA cBeTa. Tak, HampmMep, Mesxmy ejaTuHOH w
JeTyMAHOM MaKCUMAaJjIbHasl PasHOCTh HOIVIOMEHWS CBeTa PACTBO~
paMu MCIHEIX «BMypeTOBHX» KOMITIOKCOB IIpY AinHe BOHE H70 myp
nocruraeT Besmananl 0,2007, 1. e. mouTH B mecAaTh pas Gonbiie, deM
i OelIKOB THOA IPOTOKMCIIOT. XapaKTep KPUBHIX JJIS HPOTOKHC-
JOT M [7If TaK HA3HBAGMHIX KJIACCHYeCKHX OCJIKOB pasiudicH.

IIpn nudpepennupopannol cueKTpoPOTOMETPHUE PAaCTBOPOB MeJ-
HEIX «0MypeTOBHX» HOMIICKCOB OelIKOB THIIAa IpPOTOKUCIIOT yCTa-
HOBIIGHE! KOJMICCTBA MOIM, HeoOXOmMEMHC IJIsi CBS3LIBaHMA Beel
HaBecKH 0eJika B «GUYypeTOBHID» KOMIUIEKC, a TalKe MIJIS ydYacTHS
B o6pa3oBallid KpPAacHHX #u (PrHOIeTOBHX HKOMINICKCOB OeaxOBOH
MaKpoModekymn. Pesynbratel gaworesa B taba. 6.
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Tabammxa 6

Foauuecmeo medu, censaniioli 6 «6uypemosuiiiy KOMRACKS 6enko8, GLLOCAEHHLLEL
g euce npomMOKuUCIOM

1 HKoauyecTBo Mejn, He0GXOEUMOe JII
° ofpasoBanug
IlanMeHoBaHne = 3 =
4 = «(m0J1eTOBOTO»
Geara é i - 2% CKPACHOLO» TPUTEIITUIHOTO
55 [E8gs HKOMIJABKCA KOMITJIENica
BEE E B £
Z¥ [28=8 Mr % Mr %
fazemnonpas wmeqora . .| 1,15 [ 130,8 9,2 7,03 ] 121,6 92,97
Beaox us cemamonea. .| 41,20 | 137,5 | 9,55 6,95 | 127,95 93,05
Lenox m3 cemam ropoxa | 1,10 | 131,0 | 8,9 6,79 | 122,10 | 93,21

Nauasie Tabn. 6 yKasoBaioT Ha TO, YTO KOIUIECTBO OenTHAHLX
nemeit, coieprRalEX GobIe TpeX aMAHOKUCIOTIEX OCTATHOD B Ben-
KaxX THIA TPOTOKMCJIOT, COCTABIACT OT 6,79 mo 7,03%. B Genrax,
BHJ[eIGHHKX JpyTuMm cmocoGamu (cM. Tali. 4), oTH BeJEYMOBL
rose6moresa ot 4,25 (ramnmmam) go 7,3% (kaseuu TamMmepcereHa).
KoamuecTBo MeOTHIHLIX Teleil (TpAMepoB) B IPOTOKUCIIOTAX CO-
CTABIISCT, TAK JKe KAl U B KIaccHIccKEX GelKaX, OCHOBIYIO Maccy
Beeit MaKpoMONCKyuIsl Gomka. B Geaxax-mpoTowmelIoTax KOIMde-
¢TBO MO, HEOGXOMEMOE A 00pasoBaHms GroaeToBOTo KOMILIeK a,

‘ cocTasiaaer ot 92,97 mo 93,21 % obmero KommIccTBa MOAH, maymel
Ha CBASHBAHEC B (GHypeToBHIy HOMIUIeRC Beell Macent Geirka.
B Genmax, DOLydeHHHX APYTEMU cllocobamu (Kaseud IO Tammep-
CTGHY, JIOTYMWH, TVIMIMIME, SKCATAHA), COOTBOTCTBCIHBIC KOIM-
weeTBA MONW HaXONATcA B 00jice MMPOKUX TpaHmnax, a MMCHHO:
92,70 — 95,75%. Ilpusepemmsic nu@psl YRa3HBAIOT, HUTO Gomni
TPOTOKMCIIOTEL ABJIAIOTC (0Jee  OHOPOHHMY Pparumamm, ucM
GosIKy, WMOMyYeHHBIe HIIGIMH METORAMMU. :

CrierrpooToMeTprIcCKIe HalII0feNns Haj PacTBOPaMU MeTall~
JI0OPTaHIIeCKUX (GIypeTOBLIXY ROMIIIERCOB GeIKOB PACTHTEIHLIOTO
M SKUBOTHONO IPOMCXOMYICIHS IOKABHIBAIOT, UTO MAKCHMYyMLL I10-
TJIOMIGHUSA MX OTHOCATCA K JJIMIC BOJIHDL, pasmoit 560 mp. Ecan 6m1
GestroBasg MAKpPOMOCKYJa OlTa [locTpoeHa B BUie MILLIIHBIX O~
MeTTHELX (MOMWaMALALIX) Meliell, Kak 9T0 MpefNOTarajl B CBO&
ppems @Qumep mw ACmepra;piieH, TO MaKCHMyM MOTJIONICHIN A

.
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JiosieH OB HAXOMUTLCA 1A TJIMHH BoJiHKL, paBHOH 500—520 my.
B cootsetcTBHR cO cxemamn HOCTPOCHASL MUKPOCTPYRTY S Genra
1 u 2, npanegernnvMu BEILlle, MOKHO HTPE/IOJIOMKATE CTPOSHNEe Mel-

~0C=0 0co~
RCH R('IH
N---=--- P N

U ¢ lome
N--- SN
I / :\o ¢
(I:'—O ! HzO’ E _(':
KCH | RCH
! .
II\'] ______ 4 L._---__[l\lj
C__HCR N__HCR C__RCH
—n¢ N—C C—N N—
RCH ICI HCR N RCH C
N
] |
+ 3 R,
Nalp . —1xH,0

Pue. 6."Crpocnue mexmoro «Guyperoporos roMmiexca GeJrxa mno CTpyHTYpE 1.

[P NND b o
HI;“CH-—-C\=I'\I—({H— ~=N—CHCO— —T——CH—CO—NH—CHCONH HCOOH
L0 o C
N \CHR %J,/ N(” \CHR
N N
? ¢
+
Nal H,O Jen,0
Puc. 7. Crpocuue Mesporo «buyperonoros woMmekca Geaxa mo crpynrype 2.

HEIX DUy perOBBIXY KOMIIEKCOB 1A GCITKOBHIX MUKRPOCTPYKTY PHLIX
¢parMenron coorsercTnenHo pue. 6 u 7.

Braropaps paspaGoranmomy mamm Meroxy naddepentmponan-
HOM CHCKTPGPOTOMCTPHN CTANO BOBMOMKHEBIM KOMMYECTBEIHO ompe-

234

Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7



Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7

MenuTh Xof MepBuuymoil mecTpyknmuu Genxa. B xavectse mamGoseo
* ymoBGHOM XapaKTe PUCTUKIE dTOTO MOJKeT CIIYKATDH KOJIWIECTBO MCIH,
neobxogmMoil A 00pasoBaHUM «KPAcloro» KOMILIcKca NpH Mak-
\ cumyMmo morvtomenust & = 509 myp, O6nerTaMy usyTcnusa GLIIx Hpe-
mapaTsl Gesaka, nonydennsic o MeTomy C. C. Ilepona [10] us ceman
oBCa W RazewHa.

Jaudsle, XapakTepu3yomue KAICTHKY Npomecca B NaTaiLHOH
cTajiuu THApPOJN3a, MpuBofaTed B Tabn. 7 m Ha puc. 8.

Tabunumwma 7

Hoauvecrneo medu, Hmeobrodumoe Oas 00pasosanus «KEpaciiozoy Memaaso0paa-
HUMECKOB0 KOMRACKCA C MAKCUMYMOM nozaowenus npu daune coanv 505 my

(6 muaasuepammaxr ne 1 e beara)

_ Croco6 ne- Criocob  fnie-
A CTPYLIUT 3 CTPYRITME
< - ] —. -
r ' - 1
. " E 1 E
| g = | B B g | £
i = — - = —
‘ g Gegon ] 5@ g Benok i e
(=) > ~ g 2, 2 ~=
= = o E =4 = % 3
=] = g & = = o=y
I 2= o = B m e
= o s H =
§ BE Q8 =z 53 S0
a2 & = =g 5
& S8 | B8 || & Sg | g%
) 23 L8 ) =82 BE
| _ s _mT
. 1 Pacrrrennuniii 7,8 4,3 || 4 Pactmrernonii 11,0 | 18,6
Husoruni 7,51 5,5 Ji{uBoTHLIE 12,5 1 20,2
‘ 2 | TPacturennumnii 8,2 5,415 Pacrurennbuni 14,2 | 23,8
| - . o
‘ YKuBoTHLIH 7,7 6,8 M{uBornLiia 16,5 | 29,8
3 PacTurenninii 9,0 | 11,2 || 6 PacTuTeanunii 16,5 | 35,0
FRuporunii 9,8 | 14,0 JHunoTULIT 18,8 | 39,2

M3 rabm. 7 u puc. 8 MOIKIIO ¢{es1aTh BaKIIIOUCIING, TTO e pBUIILLI
rufponus Gedaxa B IadabHOH cTaguy COMpOBMKAacTcsi 06pasona-
HEeM CcoeAmHennil (MelUTHIOB), KOTOPHIC MOLYT AaBaTh ¢ MCALIO
¢RpACHDICY ROMIWICKCHL JTOT (AT MOKIO OOBACHNUTE, ©CIH IpH-
HATh BO BIUUMaHHC, ITO B CTPYKTYPC' MAKPOMOACKYJILI Geiiita mMe10T-
cs1 QparmMentri, o6safaloNinG THIIOM, UPWRCACTNHIM Iia CXeMc 2
{cTpykTypa 2). B sToM ciyuac Ipu RaTanuTHUCCKOM BO3meHcTBHE
HeHCHHA WJIH COJAMNOM Imcaorn craboil wommenrpammu (0,1%)
MPOUCXONMT PA3PHDB [0 MCCTY aMUIMIHON CBASH W OJHOBPEMCGIIHO
ueT ocBobosxmenme 2,5-KuOKCONANCpasuHa. 13 pesyabTaTe BTOTO
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mpoliecca, Kak IOKABAJH HaIDX HcCHAe[l0OBaHWA, HC HPOHCXOMT
HapacTaHWA aMuWHHOTO azora. llpm pasprBe aMPIRHHOM CBA3HE B
JUIMHIIOA HelTHHHON el OCBOOOMEAAeTCA KajKIbIH 9eTBePTIHHM aToM
a3074a.

Vpenmuenne KOJHUYSCTBA Mel¥, HeoOXomuMOH Jiif CBA3LBAHUA
B ¢KPACHBIH» KOMILICKC, DU TlePBUYHON AeCTPYKIUK HAET O OIpe-
AeJdeHHOTO MOMeHTa, [OCJde 9Yero OIo Dpepamaerca. B cayuae
GMoKaTaIATHYeCKOr0 Tuapoansa (mencuH, pH = 1,7) ysenmuenne

z

47 V)%ey s 174
7 e —
4w |

g7 gé

g0

T —

& 77 V2 V774 25 J7 Jé e r

Prc. 8. Ypesuuenue KONEYECTBA KPACHHX «OMYpPeTOBHX» KOMIJEKCOB Genra
B XOn€ JeCTPYHIHI.

I —IKaTaIuTA9¢CHOE Bo3eCTBEE — DacTATEILHKHA 0eqoK; 1] — HaTalIHTHYIECKOe Bosnelk-
CTBHE — MHPOTUHM Gesiok; IT1 -- KMCJIOTHR rufpolns — PacCTUTENBHHEI GEJIOH;
IV —- KMCJIOTHHN rHAPONINE — RUBOTHHI GEIJIOK

KOJTMYecTBA MeNH, HeOOXONmMOM [Jisi CBASHBAHAA B (KPaCHBIA»
KOMIUIEKC, NPAKTHUECKH TpeKpamaeTcs 1mocie 8 4ac., B YCTOBHAX
orxpuroro rugpommsa (0,1% HCI) stor mpomece mmeT masbie —
o 45—50 wac. 3peeh HeobX0oAuMO yKasaTh, 4TO B TOCHAeIHEeM CIY-
dae HabIIOZaeTCA W HApPACTAHIE aMANIOTO a30Ta, a 3T0 yKa3HBaeT
MM Ha pacphB IO MeCTY aMHINHHOW CBA3M MEKAY HeNTUIAMH I
UnepasMHAMA COTJIACHO «CTpyKrype 1», mim Ha pasphis camod
ewruyEod setn. He mexmogena BOBMOKHOCTE PasMBKaRNA AKJIOB
«CTpyKTypEt 1s.

Kar Banio us rada. 8 u puc. 9, B TedeHue 4 gac, mpu OmoxaTasin-
TUYECKOM pAaCUIeIUICHUN W 2 4ac. IpH OTKPHITOM KHCJOTHOM THJ-
poONU3C He {IPOMCXONUT yBelNNUeHWA aMEHHOIO a30Ta.

IT0T WBAYKUMOHHEHI Hepuod, KOrga He HPOMCXONMT Hapacra-
HEUA aMHHHEOIO a30Ta, MOMKeT yKashiBaTh Ha OTCYTCTBHe Boobule
Karoli-imbo gecrpykmuu. o Bamm mcelepoBaHmsA LOKasadd, YTo
3a DTOT MepHOJ AecTpyKnEA Oeska Bee ke Hpomexoput. [loxrsepas-
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Tabnuna 8

Hamerenue amunnogo asoma 6 nawaavholl cmaduu nepeuunois decmpyryiis
(% ® Geaxy)

Crocol TUOpONUBa Cnoco6 ruaponusa
Bpema ' Bpema

rufpo- | garammrage- | HACIOTULIE TUApO- KaTamHTHye- | HWHUCIOTHEIN
ausa, TACH |cyuit (mememm)| (IPH aTM, Tu8a, YaCH (opuy (mememm)| . (UPH aTM.
naBleHNN) IaBJICHUT)

0,5 0,45 0,47 4,0 0,46 0,72

1,0 0,45 0,46 5,0 0,52 0,94

2,0 0,44 0,47 6,0 0,63 1,12

3,0 0,45 0,55 7,0 0,76 1,38

JleHueM BTOTO Hpolecca ABAACTCA, ¢ ONHOM cropousl, PaKT mosanie-
Hus MenTUJO0B, JaOUX ¢ MCEObLIO «1cpacﬂmf1» KOMIJIEKC, KaK 3TO

i OBIIO HOKABaHO BLllle, U ¢ APYTol, — ParT o6pasoBanua OPOLYKTOB
HOCTPYRIHA, MMCIOMAX MeIbUTAH MOJIeRy.anHLIfI Bec.

P
§ Z
3
B .
N
h K4
N I
&
R g =
&3
g
3
R

Puc. 9. Hsmenenue B cOACPKANNE aMOIIIOTO A30Ta
B navajLALY Nepmop neperunol mecrpyruum Genxa.

I—oTRPHTLI runposus Kaseunopoit kucnorh (0,1% I Cl); IT—6mo-
KaTarNs Ka3euHnoBOl KUCIOTH

BLIBOOLI

1. G momomnio paspaboranmoro Meroaa anddepeHIypOBaHHOMR
CIeKTPOQOTOMETPHA YCTAHOBICHA 3aKOHOMEPHOCTL 00pasoBaHHs
MEIHEX «0AypeTOBLX» KOMINICKCOB HCITHIOB M WX YCTOHINBOCTH
8 3aBICHMOCTH OT JJIHHWI TIOIH.
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2. llomyweHs KpuBhe CHeRTPOB IOTJIONICHUA PACTBOPOB Men-
BIIX «6MypeToBLIX» KOMIJIEKCOB IBYX ICKCATICIITHIOB, OHOTO aMEIH-
Ha W psAfa GCIIKOB PAcTHTEIBEOrO M JKMBOTHOTO IIPOHUCXONGICHHS,
YcranoiieHe, 9r0 OeJIKE TPOTORHCIIOTH ABIAIOTCA Gollee ORIOPOA-
HpIME QpaKmiAME, YeM GeslKOBLle HpelapaTH, NOIAYYCHHBIC APY-
THM# CHOCONAMU,

3. BrcraszamO LpefIOI0O/KeHHe O BO3MOIKHOM CTPOCHHA MeHHO-
ro ¢OHy peTOBUT0» KOMILIeKCa MEKPOCTPYKTY PEOT'O PparMenTa OediKa.,

4. NeemenoBanne MeaumX «OMypeTOBHX» KOMIIeKcoB GelRa u
upoliecea LUepBUYHOM er0 JeCTPYRNUMHE ABJIAeTCA IOATBepIKLeHHEM
HURIATCCKO-1I@HTURHOTO CTPOCIHA 6eJHOBOH MaKpPOMONIKYJIHL.
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B. B. KOPMAR

O MEXAHU3ME PEARLHNH
NMOJHUKOHAEHCANHUHU

V. V. KORCHAK

LE MECANISME DE LA REACTION
DE POLYCONDENSATION
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0 MEXAHW3ME PEARIAN TOJUKROHJEIICAIINN

ITecmorpst ma OGonpmioe pasimiIme XuMU3Ma TaKKX peaximii,
kak uommeTepu(uKamus, IONMAMEEDPOBAHMG, HONHCYIbOUMTH-
pobanme, UOMHAJKIIHPOBAHHNE, NOMHAHTHPU3AIUA ¥ JApyruc,
KOTOpHe WCUONLAYIOTCA B Ipomecce IONAKOHACHCAIMH, MOKHO
otMeTHT PAN OOMMX HepT, OIpEAeNfAeMHX XaparIcpoM BCCTO
mpouecca, OTHOCAICTocs K paspsay monupcanuunii, Pacecmorpenue
aTHX O0W¥X BaKoHOMepHOcTeH ¥ OymeT COCTABIATL COfCPIKAHAC
. TAaTHOTO JOKIIaga. )

O6masi 0COBEHHOCTL BCeX DIMX NPOHECCOB — OOpaTAMBIH ¥

! pABHOBECHHH XapaKTep TeX OIeMCHTAPHBIX peaxnmi, KOTODHE

JesKaT B OCHOBC BCETO Tpomecca Mommkonpencanuu. Obmas, 005-
SIMISTIONAS UX YePTa — TO, UTO OHE IPEACTABIAIT c000il 0GMeH-
HOC TpeBpauichye ABYX (YHKUMOHAILHBIX TPYNI, HaXOj(AIMXCS
B OIHAX MM PAZHLIX MOJeKyjax. OTH NpeBpamiCHusl UpOTCKAIOT ¢
BLITeJIeHHeM HUBKOMOJEKYIIPHOIO TpOTyKTa ¥ 00pasoBaHmCM

| HOBMX CBf3el, TPHBONANIMX K BOBHWKHOBCHWIO MalpOMONICKYII
1o 00LIMHOR cXeMe ' '

24—A—atzb—B—bZa(—A—B—)xb+2(x—1)ab.

Cpasy e Heo6XOXMMO OTMETHTL KOPEHHOC OTJIMUHMC BTOTO UpO-
mecca OF PeaRTE IOJMMEDH3ATAN, ABJIAMIICHCHA, KAl IPABHIO,
IporeccoM HeoOpaTHMBIM 1 IIPOTCKAIOMEM TI0 TeTTHOMY MOXaHM3MY.

HysKH0 TOMYePKEYTH, YTO OTJIHYNe HOTMMCPHSALMA W IIOIHKOH-
NCHCAIMA BaKII0UAETCS B 3AKOHOMEDHOCTAX OOOMX HPONECCOB K
I XEMEMCCKOH IPEPOXC MCXONHEIX BelleCTB, a Iie B pmpofe 06-
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pasymonuxes BbICOROMONEKYIAPHLX COeHHEHU, TaX Kak B Ha-
CTOAMICe BPCMA MEL 3HaeM HeMaJsio cjydaeB 00pasoBaHUsI OZHOI'O
W TOTO JKC BCIIECTBA KAK LMYTeM peaKIuu TOJHMCPU3ALME, TaK K
NyTeM pearnii IMOJHKOHIeHCAITH.

Rauipasn pHOBL ofpasyomascs Momewyia B Ipoljccce cBOEro
bopMEpOBABNS B peaKmuE ONMKOHTeHCANME TPOXOIAT qepes
TPy CHefyionuX drafa: 1) Hawaso ofpasoBamusa Hmemw MaKpoMOJe-
KYJIHL, 2) Hpullece pocTa MEIM MaKpPOMOJIEKYIbl, 3) 0CTAHOBKA pocta
NCIM. MaKpoMosIekyJiel. Rassgnil u3 srux aramon mporekaeT mo-
MHOMY W TIOJ(MTAHACTCH WHEIM 33]{"()HOMGPHO(3'THM, 4eM B cayvac peani- !
lll/lﬁ ToJauMe pudanmu, YTro HaxXoIuT ©¢BOC BHpasKeHue TaKaie MU B
MLOM HasBaluu i Gyjetr scHO Tpn Goliee GINBKOM paccMOTpesHn
MX fajblre.

1. IPOTIECC POCTA ILEITM MAKPOMOJIERY.JIDI

a. O6mue sakcHoOMepuocTn

Poer nenw B peastuy nosukonencannr Tpoucxogut » pesyib-
TATC CTYTeHYATOH peaKluu, B KOTOPOH RKIABII HOCHOXY oMMt
PCAKIMOBUBI aKT WPUBOXKT K obpa3onanuio yeroHdmporo, ciio-
cOBHOTO K CAMOCTOATEILHOMY CYIEeCTROBANMIO , CoCAMNCIma. B ia-
MaJe peaKnuyu OCHOBHBIM ee HANpPaBIeHACM ABJIACTCH BRANMOTENH-
CTBME MOJICKYJT HCXO/[HLIX BEIeCT B APYT ¢ UPYTOM H ¢ MOJCKYJIaMu
o0pasobaBIIcrocst HoJquMepa 10 cXeMe

a(A—B)yb+a—A—a+b—B—-bTa (—— A4 — B —)pg( b+ 2ab.

Omiako 110 Mepe M3pacXoXOBAHMA MOICKYJ HCXOLHEX BCIECTR
ATOT TUIL pEarIUK CTAHOBHTCH Bce MeHee CYUIeCTBEHHEIM, M Ha Lep-
BIM IUAH Bee 60jce BEICTYIACT peakumf ofpa3onaBmImXCs paHee
AUMCpos, TPHMEDOB M JPYTUX MOJUMEPOB [LpyT ¢ APYTOM HO ypan-
HCHUIO

a{A—Bnb+a(Ad—Binb<=a(A— Blpymb + ab.

Iloxm women pearkiuu Taxoe BlawMogeicTnHe MOJICKYJ TONAMEepa
APYT ¢ APYTOM CTAHOBHTCHA OCHOBHLIM CIOCOG0M POCTa MaKpoMOJe-
KYJTBI.

¥ sromy spepcranienuo Mol OPHILIM HAa OCHOBAHMM HCCJAEH0-
BaHEA pearkuuy NOJAKOHIJeHCAINN TeKCaMeTWJIeHTIIMKOIA ¢ ce-
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Gaumuonoit wucixoroir [1]. Ila pue. 1 moxasamo, uro UCXOANBIC
MOHOMCPIL CPABHWTCIDLIIO OMCTPO BETYHAaoT B peariuio apyr
¢ papyrom, ofpasysa clavaja IIMBIROMONICKYJSIPHLIA  IIPORYKT JO
TpEMepPa BRILIOUUTCILIIO U TMCO0ILIIOC ROIHICCTBO fomee BHICOKO-
Mojeryasipuoro moiudPupa. Yepes Tpm Waca OCTACTCA TONDIO
0K0:10 2% WeXOpUBX MOoMepon 1 nemuorum Goanmie 10% mmano-
MOJICKYJEAPHBIX MOIOMCPOB; HAPSAY € 9TUM IT0JLyTacTCH OROIO 80%

bec %

LT ﬂwm' =
manlee q/,ﬁ‘”y ! Zﬂ
4o 801 N b

4 e
3000 603
VL o
| am 46H5—9
4
000 20 :
v 4
J a D“‘}—ﬂi'——‘?i:
24 68102 468w
var

I'me. 1. TomeTuia MoxnosTepEPHEANI.

UsMencHue U PeakItioHINoH Macce ROJInYe-
cTpa: 1 — o01Iero KOJHIeCTsa onusdupa;
2 — BBHICOKOMOJICITYJUIPIIOTO IORUadupa; 4 —
ILHBKOMOJCI Y ASAPHOTO HoAna@ipa; 4 — CBO=-

GOHHOH TLMENOTLI; & — N3MEIeHe MOJIeHy-
aHpuoro neca (ab — B TOnLG asoTa, be—
B BAIyyMe)

BEICOKROMOJIeLyJisproro tonunadupa. Ilpm oTom wporece pocra Mo-
Tyt mouddupa HeIpepHIBIO HPONOIIKACTCSH, HCCMOTPA Ha TOUTH
IOJIHOe OTCYTCTBHC MCXOANLIX MOLOMepon, m 1k womny 10-ro gaca
MOJICKYJISIPIEIA BCC BO3PACTACT WOUTH B TPH pasa, ITO MOKET WPO-
MCXOMNTH MCKIIOUATCHBIIO 3a CYCT peakuumn o0pas3oBaBUOIMXCst MO-
Jickys monmodupa APYr © JIPYroM.

B rTor MoMCHT, KOTjJa HCXO[LLIH MOIOMCP ILOJIIOCTBIO HCUYCP-
IEIBA@TCS, JAILHEAIIHI POCT MOJICIYJIISIPIIOro Beca oTuadupa mouTe
HpexnpamaeTcs, MOBHANMOMY, BCJICACTBUC TOrO, TO MCXOJULIC MO-
HOMEDBI GIYMRaT KaTajmaaTopaMu juis droro mponecca. Hceciemo-
BaHWe KUHCTHKM BTOH Pearmuy TOoKAa3aiI0, YTo OHA IPOTCKRACT KaK
peaKuus BTOPOTO ITOPsTKa,
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Tagum obpasom, MOKHO CHeslaTh BHBON, YTO PeaKIFMOHHAS
CHOCOBHOCTL IMOAMMEPOB TO Mepe YBeJMYeHHA JINHH IeHH HX
MOJIEKYJIHl M3MEHSICTCA He CTONhL 3HAUHTEIBHO, KaK DTO AyMaild
paHee, W coXpaHsieTcs Ha YpPOBHe, BIIOJIHE HOCTATOYHOM ISt TOTO,
“ro0Ll pearuusas TMOMAMCPHHX MOJeRYJ ONpefesmiia pocT HellH
00pasyIoiiXeA MaKkpOMOJIeKY .

WurepecHo OTMOTHTE, WTO IOJyveHHHe HAMHA AaHHbE WCCITe-
JOBaUMA Iporecca COBMECTHOH IONEMepM3alludm JHH3OIMaHATOB
¢ IJIMKOJIAMY HOKA3AJIH, 9TO B B DTOM CJiydae TTaBHEIM HalpaBlie-
HUEM TIpollccea, TPWBOAANIEM K POCTY IHeIE MaKpOMOIEKYIInI,
ABXACTCH B3AWMOJICHCTBHEe HOJMMEPHHX MOJEKYd APYT ¢ APyrom
21

J1i pesylILTATH 3aCTaBIISIOT [ePecMOTPeTh BHICKA3HBaBIIEeCs
paHee PpAXOM mccNefoBaTeJed MHEHHE O TOM, UTO pPeaxlHOHHAS
CIOCOOHOCTI, HOMMMEPHHIX MOJCKYJd HAYTORHA. lloiyvwenusie pe-
3YyALTATH IIOATBEDPIKAAIOT BSIVIALE, BHICKA3BIBABIINCCH HEKOTO-
peiMu mecnenobatenamu, B sactHocTn Vaopu (3], o smauntenbHod
PeakIuONHOH CcHOCOOHOCTH MONMMEPHEIX MOJIeKYI.

Pocr memeit B mponecce NONHKOHTeHCALMM HOMKeH OLIT Ow
UPOUCXOMHUTL ¢ PAa3JIWIHOM CHOPOCTHIO NJIA PABNUYHLIX MOJIERYI,
B coorBercrsmu ¢ BTMM MOMKEHO B0 OMKEATH, 9TO PeaKIMOHHEIN
OpofyKT Oy/ieT MpCACTABIATE CMeCh MOJEKYJI caMoil pasHooGpas-
HOM JUIMHB ¥ PA3IMYHOIO MOJIEKYJAPHOTO Beca, T. e. OymeT
BechbMa moiMpguclDepceH. Taxoe NpefcTaBleHHe O MeXaHH3Me
peaKkiium IIBKOHAeHcanmm 6110 BoickasaHo @aopm [3] B ero
TeOpHW, INOMYUYABIIEH MHpOROe pachOpocrpaHeHme. OmHamo 9Ta
TCOPUA HE YYUTHEBAIa HAJHUHA JeCTPYKRTHBHHX PCAKNIyil B Ipo-
Necce TMONMAKOHMeHCAIMH, KOTODPHIC ABIAIOTCA (aKTOpaMm, OLpe-
JIeJSIIONTME - PpaKImOBHKN  cocTaB  ofpasylomerocs MojiaMepa.
Ilamuue 274X mecTpyKTHBHEX peaknuil m uXx 6oiblliag pomb B
liponecce MOJAKOEAeHCANNY OBLIN yCTAHORICHE aBTOPOM JAHHOrO
moxnmaga Ha OOJBIIOM YHCJIE IIPEMEPOB peaKlink HOTMKORJEHCA-
1,

Iy mecTpPYRTUBHLE PeaRIyy MTPOUCXOMAT B pe3yibTaTe B3amMO-
JicHCTBUA pacTyIuX HeHell IPYT ¢ APYTOM, a TakMe ¢ MOJAeKYJIaMK
MCXOOUNX BellleCTB H APYTHMH BellecTBaMy, KoTophe nubo ofpa-
3yI0TeA B Mpolecce peakunu, Mubo MOMAZAIOT B KalecTBe IpuMeceii
K WCXOJXHHIM BelIeCTBAM.

266

Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7



Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7

Baxuo#t 0coGeHHOCTHIO MCCTPYKTUBILIX peaKuil ABIAETCS TO
00CTOATENBLCTBO, YTO CTCIEHL JCCTPYKIUE OKA3BIBACTCSA MPOUOp-
UHOHAILION KOJUICCTBY AECTPYRTIUPYIOHMICTO ATCHTA, a TAKMG I
T0, uT0 mHambodec MAWHILIC MONGKYAH B uauGompimedl crelenm
TMOXBEPIKCHL NCCTPYRIHME ¥ ¢ MONRMAKeINCM MOJICKRYJIAPHOTO Beca
CIIOHHOCTEL K FCCTPYRINN HOHMKACTCSA., JTa 0COGCIIIOCTH Npolec-
ca JeCTPYKUNE IPHBONHUT B Pe3yabTaTe K TOMY, UTO IOJNYUAIONIME-
¢s1 TIOJIMMCD, CCli JIOCTUTEYTO COCTOAHEC PABIOBCCHA, HMCCT J0-
CTaTOUHO Y3KOC PACHpCACICHAC MO MOJCKYJAPIHIM Becam, T. e,
CPaBOATENLII0 MAJIO JIMCIIOPCOTL.

0. Poab [ecTPYRTHBILIX IPONECCOB NPH TMOJHRONESHCANWH

[Iponcee mosukoBAcHCATNE TpoTeKacT OOLIUNO TpM MOBLINICI-

HOI  TeMIlcpaType W 9acTO B IPHCYTCTBHU KaTalHM3aTOPOB, T. C.

B TARUX YCIOBHSX, KOTa Kalt HCXOIMDIC BellCeTBa, TaAK 1 IPOIYITLI

! nX IIPeBPAITCIIN HAXOAATCA B ARTUBIIOM COCTOSIHUA | BeChMa CIIIOH-

| 1L i PABHAYILIM IpeBpaIleHEAM; U3 UX Tucia JI0 HOCICHHCT0 Bpe-

MCHE BechbMa CYICCTBCIION cUATANACh JIHIIb PCAKTIN JeCTPYKIHK

06pa3yIomerocsa BLICOKOMOJICKYISIPIIOTO COCAUHCUNST IO eHCTDH-

! eM WH3KOMOIICIYJIAPIIOro MPONYKTA PeakNyuy, UaJWdme HOTOPOTO
ompepeaser oOpaTMMEIN XapaKTep BCCTO IIpoIiecca

za—A—at+a2b—-B—b02a(A —DB)b+ (20 —1)ab.

Ilooromy pas moaydenusi Hambosee BLICOKOMOJICKYJSIPUMX IIpo-
HYKTOB cTapaduch IPOBOJKHTL TIPOLCCe B YCIAOBHAX, MaRCHMAJLIHO
cT0COOCTBYIOMUX  YHAJICHHIO IM3KOMOJCKYJSAPILIX IPOMYKTOB
(Boma, cuupT ¥ T. I.) ¥3 cepHl PCAKIUH, TOCPEACTBOM HPOIyCKa-
HHAsl TOKA WHCPTHOTO Tasa, IpUMCHeIHA BakyyMa M T. I

C sroit memsio Itaposepeom [4] Gux croucTpynposam Tak nazn-
BaCcMOIH MOJICRYJIAPHBIE RY6.

3aBECUMOCTE MOJEKYJSAPHOro Beca NPOAYRTOR TONMKOIjeI-
calmi OT TMONHOTH yAasieHus Bousl Oplma paccemorpera [lymnuem

- Bl

Opmaxko B Tocaenmec BpoMsa Oulio malieno, 9To NPONYKTH,
ofpasylommecs B pes3yIbTaTe PeARTAY TOINKONACHCAINM, CONCPIRAT
B CcBOEH MOJEIYJIC CBfI3H, JOCTATOYHO TYBCTBHUTCIBHLIC W CIOCOG-
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E]

Hble PaspPLIBATECA TAKKE M O] JICHCTBUCM JPYIHX BEUIECTB, CPeiK
KROTOPBIX OCOOCHHO BaKHBI HCXOAUBIC PORYKTHL HIIM BCIECTHA aHa-
JIOTHYHOM AN XEMUICCKOA upupogsr. TaK, y mouaMugon Ooita yeTa-
mopjiea CHO00HOCTh K JAGCTPYKTUBIOH peaKIUH aluEgoIm3a 0T
JieiieTnireM MoHO- mau puKkapGonosuX xuciaor [6], a raxme i pean-
MY AMABOIN3a Loy BananueM amruos. lonusgupn nperepuesalor
peariuio anuiodn3a 0K BIMAHMCM MONO- HJH AMKApOOLOBHIX
rueaor [7], a Tamaie pearIuI0 aJIKOTONN3a NoY BIMARACM CHADTOB
u wmkodnei {7, 8%, Onu ke okasaimmeh cHocOOHBMY K TOCTPYRTHU-
10 pearnmy suponmsa Wox jeiicteueM caomusX ddupon [9, 10].

DerondopMaiblerUTHEC  CMOJBL  ORABAIUCE HEYCTONYHBLIMY
1k gedcTsuio (emosos, H OnJO HalIeHO, YT0 OHU CPABHUTICIBHO
JOTKO JICCTPYKRTHUPYIOTCH 18 pesyiibTare peaxuun femonmsa [111].
Y moucsunmpopManbIeruaHEIN ¢MOI Onijla o0HapysKeHA PeaKIHHA
dopmoiusa nog aciicrenem Gopmanbgeruga [12]. Bee oru peanmmu
MHTEPCCHD! He TOJILIO caMu 1o cele, HO B LOTOMY, 9TO OHN 1IpOTC-
KaloT B XOLe CaMOTO Upouccta HMOJMKOHJICHCAHM H BIHSIOT Ha
Bech XOf Mpolecca, a TaWKe W Ha CBOHCTBa O0PABYIONIMXCH IPO-
AykTon. Bee oTu peaximu mpecTaBiaioT ¢oboi obpaTuMbe W pan-
HOBECIIEIE LPONCCCH.

Murepecuoi u obuieil JUIs HEX BeeX 0COOHIOCTBIO SIBJIACTCSA
TO 00CTOATUABCTBO, YTO CTENCHB HeCTPYKIMHM HCXONHOTO HOJM-
Mepa B OTHN. CIyUasiX 3aBHCHT OT KOJHYCCTBA JCCTPYKTAPYIOMICrO
areiTa, Kag »TO BHJEO Ha puC. 2, I'lle LOKA3aHo H3MeHCHNUC MOJIeKY-
JHPHOTO Beca LonHaMujga B pesyibraTe alufoinsa ero afwldmH(-
BOW KHCIOTOH, IPUMCIACMON B pasimvHeIX Koauwecrsax [61.

Taras ke KapTuHa HaOMIOTaeTCA U B ciyuasX IPYTUX JCCTPY K-
TUBHBIX IpniieccoB. MHrepecHO orMeTuTh, 4T0 0cofemmo pesxoc
M3MCHCHUE MOJICKYJIHPHOLI'C Beca IPOTeRAcT IO JeHCTBAEM Iep-
BOll HeGONBUION IOpHENK KeCTPYRTHPYIINeTo areHTa. Jlajbneliinue
HOPLWW, B3HTEC BO MHOTO pas OOJBHINX KOJIRYCCTBAX, JAalQT TO-
paspo MeHbHmH dQPeRT. ITH HCCTPYKTUBHLIC peaKluy UMEIOT 60~
1o wHavene B Xole caMoro Iporccca MOJHKOHIEHCAIHHA, KOTO-
pBi JlOKeH OpITh paccMOTpPeH KaK BeehMa CIIOMKHAS CHCTeMa
06MCIIILIX, paBHOBECHBIX, CHHTOTHUCCKHAX K ACCTPYKTUBILIX peak-
uuii, 9TO MOKHO BEpAaTIlec OXapaKTCPHU30BaTh KaK «IOJIHKOHACH-
cammonnoe paBHoBecme» [13]. ‘B wadecrse wmiinocTpanmm Hwe
HpuBejiclla cXeMa NOJIHKOHICHCALMOHHOID PABHOBECHA JJiSt Cly-
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TABJINITA

Crena noaukoHOEHCAYUOHHO20 DAGHOBECUS 6 DEARyUlU nOAUAMUOU POBAHUS

CHHTE3
2HOCO(CH,),COOH + #H,N(CH,)eNH, HO[CO(CH,),CONH(CH,)sNH]H + H,0
TEIPOIN3 .
JecTpyKOuA TPOMCXOJAT B pe3yJbTaTe:
|
J
v

’ [
(1) H,0 | (2) | HOCO(CH,),COOH (3) | HoN(CH,)eNH,

| H,N(CH,)eNH[CO{CH,),CONH(CH, );NH] ,NH

(1) — rupoanaa
(2) — anmgonm3a
(3) — aMmHOIE3A

(4) — neficTBAA JPYIUX MOJIEKYd NOTHAMEAR

¥ (OHOBPEMEHHO ALNIOIN3 I AMIHOTH?)
HO[CO{CH,),CONH(CH,),NH] mCO(CH,);COOH (5) — MeIRTYLEnHOro 0BMeHa.
HO[CO(CH,),CONH(CH,)sNH[,H (4) HO[CO(CH,),CONH(CH,});NH]y H

5) HO[CO(CH,),CONH(CH,)gNH]p H + HO[CO(CH;){CONH(CH,)sNH], H |

HO[CO(CI{2)4C01\'H(CH2)6NHz]—»[CO((\%HZ),@ONH(CHE)GNH]wHHO[C()(CH2)4CONH(CH2)6NH]E} [[CO(CH)CONH(CHZ)GNH]WH
- +

<« ) .
H[NH(CH,);NHCO(CH;)sCOl,— NH(CH,){NHCO(CH,),COl- OH H[NH(CH,)sNHCO(CH).COle [NH(CH,),NHCO{CH,),CO].OH
nprueM

z>1, m, n; prag=z+y

69¢

z+wlov4r, ZUv=w-+r.
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Yafg pearluM TICHKCaMeTHJIeHAMAMHHA C afHOUHOBON KIMCIIOTONR
(cm. cTp. 270).

Hamuaue s1ux oGMeHHEX peaxmuit IPUBORMUT K TOMY, 9TO HpoO-
HCXOUT BeChMa WHTeHCHBHHE OoOMeH nemeill Mesgy pacTyimuMu
MOJIeRyJlaMu, B pesyJbTaTe KOTOPOTO 3BEHbA U3 OTHON MOTeKYJIhl

; : /7
25k
T
i
a4
b V ow
<+ 7 T 3
S <
. ]
X 10m - 2m
1
i J
a5by mw
A 725 B R \ —
E\K \% ) )
D N Foae et S
7 S ity s syl 7 -~ —
28 40 g0 & 1w a 17 2 3 4 &
g a1 % g— %
Pre. 2. Aomunoaus noxmammna  Pme. 5. Mamencnme KonpduinuerTos
ATHIINHOBOM KHCIOTOH. TONUMPPHBANIY  TPeX  PASIHTHEIX
MonexyumapHEIL Bec: I — HallmennuIl LoJLHMepOB npﬂ~ XHL'HIUCCROK
Q0 HOHIEBBIM TRYIIAM; 2 — HafimeH- ACCTpYRINALL

{ETH TI0 BABKOCTH; § — BHIYUCIEHHEH I — KOOQPUOUEHT NONIUMEpPUSAnNY X, =

mwo  gopmyne: =100; 2 — Koo PPN OUEHT NNOIUMePHBAIHT
) 29600 Xp=200; 3 — woa@dunnenr nonnMepusa-
M = —"/m—— + 146 : o X, = 500

JIeTIKO HepeXOfAT B APYIYI0, PACLPeesASACh B COOTBETCTBIM C Te p-
MORMHAMUICCKOR BepOSITHOCTBIO.

Ha wayuensOM HaMu HpEMepe TOMMKOHACHCAITME MOHOATAEOII-
aMIHA C CeNALUMHOBOR KHCIoTOR MOMKHO GHITO OmmaTh obpaso-
Banne Hoinamupoddupa coexnyiomero crpoemus [14]:

| ~ OCH,CH,NIICO (CTI,), CO —1, (1)
Jlanmee namm Gouta mpoBeseEa MOMMEOHIEHCATUSA ou(3-rumpo-

wemaTHI)cefiammaaMiia ¢ ceBanmmoBOM  KHCIOTOMN. Mponyxr,
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IOJIyYCHHEIA BO BTOPOM CIydae IPH OTCYTCTBHM 0GMEIHoil peax-
LuW, MOMKeH OBt Oul MMCThL CylejyIomiee CTpoCHme:

[— OCH;CII,NIICO (CH,)s GONIICIT,CIL OCO (CIL,), CO —], (2)

Hecememonanne 060MX HOMydeUIILIX HaMm Pa3IUIHLIMYU LIy TAME
HUPOXYKTOB UOJNHKONJGHCATME 9ICKTPOLOrpafMICCRAM METOOM
LOKa3am0, 4T0 B 000MX ciayuasX o6pasycTes ONHH U TOT JKG npo-
AYRT ¢ HepuoNOM HACHTHIHOCTH, pasuuM 174, wro coorsercrmyer
$opmyae (1). Cmemonarcanio, B mpomecce PCARTIAM HMEJIO MCCTO
npespamicHuc nomumepa (2) B momamep (1). dro Mordo mpomsoiitu
JUIIL B pesyspTate 00MenIod peakiluu, B KOTOPOH OTjEILIHe
3BOHbA MOJICKYJIBI Bestd ce0sl, KaK COBOPIICHHO CBOBOXHEIC, 1
BCTyHaan B COCAMUCHMC APYT ¢ APYTOM B TOM IOPSKe, Kawoil
COOTBOTCTBYCT CTATHCTHICCKOL BOPOATIOCTH PaCIPCHEICHEA 3BCIIh-

i CB B TAHHGLIX YCJIOBHAX.

Basnast ocoGemmoctn Beex jecTpyKTMBLLIX TIPOLECCOB — TO,
uTO HambOMBIICH CIIOIMOCTLIO K CCTPYRIME OTHAMIAIOTCH IaTi-
foJiec MJIMIIILIC MarpoMoneryasl. [lajgo orMeTuTn, wro Bee mecse-
JLOBATIIte  CIydau AeCTPYRNUY IOXYATSIOTCA DTOMY NpaBumiy,
IpUYCM CII0COG DasPYNICHIS MOJCKYJ e HIpaeT HUKATON poau,
160 Gonpimas CKIONIOCTL K PA3pHBY Y 60Jce MIMHIbIX MOJICKY T
HaOmofaeTesl Kar MpH XuMudeckol, Tax m Ipum Te PMONITaMue-
CHOH M Jaime MeXalmuccKoH ACcTpyHImm. Crneposatennuo, ara
3aKOIIOMEPHOCTD, YCTATIOBICUHAS IAMH, SIBIISCTCA o0meil I Beex

Bafos gecTpyximit [15). Mpwunna sroro sawmowacres B ToM, uTo
ueM GOJIBLIIC 3BCHBOR B MOJNCKYIIC, TeM GOIBLINC BOBMOMKHOCTEN IyIst
peariuii 9TMX 3BEILED, MPHBOAANMX K Pa3pYIICHUIO MOJIOKYITHL.

Ha pme. 3 mowasamo, Kak MOIDKeH U3MCHATHCA noopdunuent
HO/IMMepU3anul TpeX pasiauuunlx mojumepon (K, = 100, 200 u
500) mpn xmmuveckoit mecrpymmum [16].

Mot BupuM, 4T0 HOAEMEp ¢ HAMGOLIIM MOJICKYIIAPULIM BecoM
D PCBYMbTATe XUMUTECKOH J(CCTPYRIME IONMKAET CBOH MOTeRY s -
UL Bec BO MHOTO pa3 GombINe, 9eM Golec IIM3ROMOJICILY SIS PHLLI
IOMMMeD IO ICHCTBHEM TOTO K6 KOJHYECTBA JOCTPYKTMPYIOWEro

areura.
Ecmm mpocMorpets, wak 6ymeT HSMEHATHCA OTHOLIGHHE Kod(d-

(uruCHTOB HOMMMepHBANME MOIMMEPOB Ha PasHLIX BTalax, CCJH
o GyIYT ONIIOBPEMOLIIO HOLBEPTATLCHA ACCTPYKIMH IO e cTRIeM
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OIHOLO W TUI'Q HIC KOIPHeCTBA ACCTPYKTHPYOUEL0 arcura, T0 ORa-
JRETCH, KaR D10 MOYRHO 8AJCTL Ha pl/l(i. 4, yTO 3TO OTHOLEeBHE 11O-
CTONEHUO UpnOamKaeTea K e/ludulle, U, TakuM 06pasoM, Hame ecil
HCXORHAS CMech, LO/(BEPrailafaca XUMBUYECKOH IeCTPYKIMHE,
BechbMa LOJMjMCHepCHa, TO B pesyipTate JMeCTPYKIHH CTelCHb
LOMEAHCCpeitocTH  Oy)eT SHAUMTETPHO YMEHBIIATHCH [161.

[la pmc. D mokasamo, Kax OymyT MBMEHATHCA MOJCKYJSPHLIC
peca cMecH [(BYX TOJNMMEPOB LOJ BIIMAHACM XUMHUYECHOU JleCTpyK-
M, a Takske,— RaK Oyner u3MeHATHCH BCCOBOI W UHCI0BOA MOTIe-
RYJSpHLT Bec cMecd 91X MOIMMepoB [161.

100009
2
v
S
x 1
% Y sao00
g,
g ¢ X
3
i)
g 2
AN A\ 2
\\\
7~
i e
g7 2 J 4 & g 7 mfl%
g - man% g
1'ue. 4. HU3Mmedenue cooT- Pue. 5. HaMenenme Mo-
somenyi ®oadgdurnmentos JICTYIISIPHOLO BCCA CME-
TLOJ HMCPHAT[H  Pasiny- ¢W  HOJIUMEPOB B 1IpO-
NN HOJIUMEPOB B IIPOTIEC- 1CCCC XUMAYICCKOH Jie-
e NUMHICCIKOH  eCTpyR- CTPYRILEA.
. Monenyisapuii Bec: I —
Tipriwass [ — X3/ Xy KDHBAM nepsoil ppanuum; - BTO-
2 XX, poii fpasnum; 3 — DECo-

woii MOJEKYJIAPHHI  1ec
eMecH AByX Gpanouit; 4 —
TIII0BVH  MONIEK YIAPHELH
Aee oMec IpyX Gpaniui
Wt pucyHKa SCHO BUHO, YTO BINWAHNC TEeCTPYKIAN HA CTELCHE
HONMMCHePCHOCTH OTOU  CMecH Gymer yMeHBLINATHCH.
a puc. 6 moraszano, KaKk M3MEHACTC: K09QPUIUCHT DOTUANC-
e PCHOCTH, HpencTaBnmomﬂﬁ OTHOLUICHK®E BECOBOIO MOJICKYJIHp-
moro seca My K UMCIIOBOMY MOJIERYTADHOMY Becy M, BO BpeMA
XUMPAUECIKOH JICCTPYRUBH [161.
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U3z pucynna nupmo, uTo Koad@uITueHT TOIUUCTICPCLIOCTY CTPe-
murest K epununile. CeoBaTeabuo, B pesyasTaTe AecTPY RIMHK MOJIH-
AucnepenocTs yMmeunmacres [16].

12
¥ \

-+

Bee. % gookyui
s 8833
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17
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7 T |
e/
7 Zuen’ : 4 5000 72000 7000 20000
e o —
Pme. 6. Hamencuue roa- Puc. 7. Muddepennumanbuas
dunpeHTa MOIUIIICIICPOITo- KpuBast PacHpPC/CIIONHUsT 110~
CTH B lIpolccce XmMuue- JIUAMINA TI0  MOTCKYJIISAPELIM
CROH  JlocTpyLumy BecaM
408
J 2
p 5% 2 7
| — 1 KA
¥ yAAR
402 by A
.}
L 4

4 7 a7 /4 47 78
ROs@puryuerim 7ouMEPLITY LI

Pac. 8. Huddopeurnanemne wpubLie
pacupeyiesienusa MoJmaPUPOB MO MOJIC-
KYISIPHEIM BocaM.

I — noandodup cp =0,965; 2 — momusPup

cp=0,962; 3 — mosmuadup cp = 0,930; £ —

puBag nonua@npa no duopu cp = 0,962;
P — CTEICHI 3aBepPIICIIHOCTH pealimun

Hcenenonanne 1onraMumoB ¥ Noauad@upon MOKasajlo, 4TO OLW
IPCACTABIISIIOT BEIIECTBA, CPABHUTELHO OMHOPOMILC, KaK BHIIO
u3 pne. 7 u 8, rae nowasamn muddepeHUMANLILIC KPUBEe pacIpo-
nesenua uonmamupa [6] w mommsdupa [17]1 mo momenymapmiM
BeCAM.

18 mowmmamm ma memnyuap. KONTpECce MO0 XHMUH 273
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3 HpOTURONONOMKHOCTh BTHM Pe3yJIbTartaM, COTVIACHO TeOopum
Muopu [3], cienyer oxmmpaTh, 9T0 ¢ yraybneHueM Ipollecca peak-
HUI  CTelleH: MOJMIMCHePCHOCTH KOJDKHA YBeJHYHBATBCA, H,
cllefloBaTe b0, IPOMYKTH TONUKOHICHCANNE NOGEHE OBm OB
[peJCTABIATL BellccTBA, BechMa moimpmenepcesle, Ha pme. 8
wpusan 4 mpefcraBisger auddepeRnnanbHY0 KPUBYIO paclipeje-
JeHUM 110 MISKYJAPHEM BecaM Oid Hojmd@upa, BEMHCIEEHOIO
Ha ocmoBaann teopun mopu, cormacHo KoTOpoi PyHRUUS pac-

npefe e HIA
T == 2p* (1 — p)2.

TaxumM odpasoMm, HCCIefOBaHHC HoandPuUpoB H HOMXAMHLOB
HOKa3ao, 4ro Teopus# W/Iopu HefOCTATOYHA, TAK KaK OHA He Y4l -~
ThIBaeT HANB'Me NeCTPYKTUBHBIX IPONECCOB B peaKIuyu HMOJMKOH-
feHcallum, Korophle sSBIAIICA OCHOBHEIM (AKTOPOM, oOpejlesdin-
iuM PpaRIBOHHBIA ¢cOCTaB loJEMEepa DM NOCTHIKEHHH DaBHOBE-
cHhf,

2. OCTAHOBKA POCTA IIEHH

OcTaHOBRA pocTa UeON B peaRuun HOINKOHAeHCallmu IIPOHC-
XOUT LOf BJIWSHACM LUDPUYMH KaK (U3UJeCKOro, Tak H XIMUde-
¢croro Xxapanrepa. llpwummel umcTo QEandecKoro XapaKTepa —
HOHWHKCHIe KOHIEeHTPAOUH PeaTHPYIOMEX Frpyld K YBeJHYeHHEe
BHSKOCTH Cpegsl, OTH QaKTOPH HOIKHBI YMEHBIIATE CKODPOCTD
B3AMMONEMCTBAA PEATHDYIOUINX TPYOI ¥ 3aTpPYOHATHL YyHajleHHe
BOABL WJIH APYTHX HABKOMOJERYIAPHHX LUPOXYKTOB peanmmm. K
OpUYuHaM YNCTO XMMUYeCKOTo XapaKTepa cCllefyeT OTHECTH, C
OMHOH CTOPOIE, JOCTH;KeHHEe PABHOBECHS C BHITEIANIIUMCH HU3-
KOMOIICKYJIAPHHIM IPOAYKTOM B, ¢ IPYTOH CTOPOHH, — HOTePI0 KOH-
eBLIMA QYHRIIOHAIBPHEMY TPYIIAMU PACTYIINX MaKpOMOJIeKyJI
crocofHOCTH W AafibHeHmedl peaknuy, 9TO MOMKeT HPOUCXOLUTH
anfo BeJielcTBHE HEPKBUBAJIGHTHOTO COOTHOUIGHUA HCXONHLIX Be-
uiecTB, Jud0 XHMUYECKOr0 M3MeHEeHWS KOHLEBLIX TPy, Jelalo-
Iero BX HeclocoOHBIME K AajibHeHIIeH peakIlny, U e, HaKOHeII,
HCJIGICTBHE MYePLHIBAHAS WCXOLHEX MOHOMEPOB MU CIeiHabHO
no6aBieHHEIY. KaTanusatopos [18].

Mu paccmorpuM TIOXyHeHHBle HaMy JaHHBe, I03BOJIAIONNE
YCTAHOBUTH [POJIb 1 SHAYCHNE XUMHYECKAX PAKTOPOB, IPHBOJIAIIAX
K OCTAHOBKE POCTA HeTI.
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a. CooTHonrcHume HMCXOJIIBIX BCILECTD

CooTHOMCHIe HCXOAUbLIX DeimlecTs, mim, n Gosee ofmeM cay-
wae, COOTHOIICHWE MCXOAUBIX (yNKIMONANLHHX IPYHI IPCACTaB-
siner coboif BechbMa DAKHLIA (ARTOD, OIPENessIONNH IPCeHebHyI0
BCJWIMHY MOJIGKYH, MOTYIMX 06pasoBarhbcs B NAHHBIX yC/IOBHAX.
Brauenme sToro (amropa Oulio mokasano DammeiiroM Ha LpH-
Mepe peanimn derosa WM Kpesola ¢ (opmambIernaoM 1 aleTalh-
permiom. OH HAmTes, YT0 WPOXYKTE ¢ NANOONBIUIMM MOJIERY JIAPHEM
BecOM MOJIY9aloTCsl IWIL TPY DKBEMOJCKYIAPHOM COOTHOMEHHH
nexonunx semectn [19]. '

CyeTeMaTHYECKOe UCCIIeOBAHNe BIMANNS COOTHOIIEHUA WC-
XONHBIX BEIecTB OLUIO IIPOBCAETIO HAMM Ha TpHMepe peawini
[OIMKONICHCATHY RHAMANOL ¢ AunapGomosenvu Kumemovamm [201,
rmgomeit ¢ aurapBomonmMu Kucuoramu [7], KEANBIETHAOB ¢ M-
rugpasnnamu [21] 1 apoMaTHIeCKEX YIJICBOOPOROB © IATATIOR)(O
npomssopEbvu [22]. Jlas Gonpiiell SCHOCTHE MOHMMAHUA 3HATCLII
COOTHOMCHM MCXORHHX BelifecTB IOJIe3H0 BOCIONIB30BATHCH 110-
psTEeM 0 Ko3(p@uIHMCHTe IKBABAJICTITHOCTA o, HOHAMAS WOJL dTHM
MOISIPHOC OTHONIGHWE WCXONHBIX BCHICCTB, WM, B Gomee obmeMm
ciayuae, QYHKIMOHAILILIX TPy [22). Torma wosdduimenr si-
BYBAIETTIIOCT OYICT BLIPAKATLCA

z

9= 777"

Ha puc. 9 moxasaumo, Kak M3MCHSICTCH Ko9PPuIUeHT IMONUME-
przammy 00pasyonerocs MoEMepa B 3a BHCHMOCTIL OT rosddummren-
Ta supuBaseHTHOCTH [22].

[eTpymHO yBHICT: W3 DTOTO PHCYHKA, ¥T0 HABOONCE BHICOKOMO=
JCKYJAPHEE WPONYKTH TONYyUal0TcA JIMNIL [PH SHATCHUAX EN I
JuigenTa SKBUBANEHTIOCTH, OJUBKEX I CHAHWIC. Koadpdpunuent
MOMUMePH3ANHY ToMEMepa, 00pasyomerocs UpH HAJIINN w36EIT-
ka (g, Mo %) OfHOTO W3 MCXONUHX DEMecTs, JIEKO MONCYUTATH
o ypaseuno [23]

100
| K,= -
Ipwm moxourt broit opMynnt GLuTa paccauTana 3aBACHMOCTE MOJIe-
KYJAPHHX BecoB OT M3OHITKA TOTO MW APYTOI0 MCXONHOTO KOMIO-
HemTa, BIATOr0 B peaxnmio, uro supmo ma pue. 10.
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Pue. 11. Cxema nparrnveckn  wabmmo- Pme. 12. Monex yaapuwii
NaeMOH  3aFCHMOCTII  MOJI@R Y APHOTO nec NOMMAMUIOB B 3aBU-
BeCA OT H3GMTRA WCXOMAKX BCHICCTE, CHMOCTH OT M3BLITEa amy-
Mo, 97 NUHOBOH KUCJTOTLE.

0
{— N0 HOHOEBHIM TPYINAM;
# — N0 BASKOCTH; 3 — BHIYHC-

JIEHHLI 1O QopMyme:

o
M= ““% + 146
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3jiech ACHO BWIHO, UTO TONLKO IPHU CTPOTO DHBUBAICHTHOM €O~
OTHODICHMY WUCXORHEIX BCHICCTB MOMKHO TOJIYUHTH BHICOKOMOJICKY-
agpHLi npogyKkr. Hamwaue uabuirka Toro mim JApyTroro m3 MeXop-
HHX BellecTB HPHBOAMT K PC3KOMY CHNMIKCHUIO MOJICKYJIISADPIOTO
Beca 06pasylomierocs IoJmMepa.

Ha pue. 11 noxasano, war MBMCTIACTEA A TPAKTHIC MOTERY AP~
Hpd Bec 00pasyloMuXCs IOMMMCPOB B 3aBHCHMOCTH OT H3OBITKA
MCXOMHLIX KoMIoHeHToB [231.

B ucememosanmoMm umamu [20] caywac mOmmRomeHCAIM TOK-
CaMCTHJICIINAMUIIA ¢ aJINIAHOBON KUCJIOTOH MOJICKYIADHLIA Bee
CYUICCTBOHIIO MBMCOHSJICA HPHU HAAW4nu Wa30WTRa afgWluilonoil wme-
JIOTHI, WAK 9T0 BupHO u3 puc. 12.

Copepimento sicHO, TT0 BLICOKOMOJICKYIAPHEIT TOMMaMul MOJKCT -
OLITL TOMYYCH TOMBKO JIMNIb TPM LAJMTME OKBHMOJICKYJIAPHOLO
COOTHOLIeINS HCXONHLX BemiecTs., OXUaKo ¥ B DTOM CITyUae MMCCTCH
UpyinEa, TPUBONAMAL K OCTAHOBKC POCTA MOJICKY/ HOJMMCpa Iia
ONIPCHeTICHHOM dTalle, YTO MOJKCT 3aBHCCTL OT yHOCA OJHOTO H3
KOMIONIeHTOR, CCJIM UMCCTCA 3HAUUTCIBLHOC PABiIMINC B JIOTYUeCTH
UCXOTHLIX BEMCCTB. JTO KOIKIIO IPUBOCTH K TOMY, 4TO MCHEC Jig-
TyHuil ROMIIOHCHT OKa/ReTCA B M36LITKe, 4TO NPHBCACT K COOTBOTCT-
BENTOMY TOTHKCHMIO MOJIEKYJISIPHOTO Beca 00pasyIomierocs Mo~
Mepa. Takol jie pesynbraT MOIGKHO AaTh XMUMHUCCKOE M3MEHCHHe
QyHRUMOHANLHLX TPYNI ORHOI0 W3 WCXOHHIX BCHICCTB, YUTO
Oyser maMH pAacCMOTPOHO HIKC,

6. Xumuuceroe usMeHeuMe () YUKIHOHAJLHBIX KONILEBHIX
Tpynn

Xumuuecroe H3MCIeHNC (YNKNMOHANLUEIX KOBIEBHX TPy
nabmonaeTcA B HpomeccaX IOMUKOHACHCATINY JOBOJILIO UaCTO.
Tax, mamu G0 06umapyskeHo, WTO TWPH TONUKONIEHCALMA TeKca-
MeTHJICTIHAMUTA ¢ afAuIIUHOBONH KUEJI0TON IPOMCXONUT paspyie-
Hue KapOORCHJBNILX TIPYHO W Bijgellellme ABYOKHCH yIiiepoga B
pesyanTate cacnyioumed peanmum [24]:

RCOOIT —> RII + CO,.

Hamm 6n110 mpoBesietto MORPoGLOE HCCTEAOBALIHG TC PMUICCKOTO
pachaza AMKapGOLOBHX KUCIOT, B PEBYALTATC KOTOPOTO OLIIO
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HOKA3AHO, Y10 TepMUYeCKad YCTOMYHBOCTL JMKAPOOHOBHX KUCIIOT
CUIBHEO BaBMCAT 0T HX CTPORHMA M BO3pacraeT ¢ YBeluveHHeM
upesia ATOMOB YIVIepOja B MOJIeKYJie KMCJOTH, KaK 9TO BUIHO U3
puc. 13, rme mMOKa3aHO MSMeHEHWe TeMUEPAaTyPHl IerapOokcuIUpoO-
BagMA IUKApPOOHOBLIX KHCJIOT B 3aBMCHMOCTH OT YHCHA ATOMOB
yIaepofia B MOJICKYJIe KHCJOTLL £251.

400 L
y A<
NE b

250 7

20

w7 N

23 4 5678 97

1'ue. 13. Temneparypa RexapGo-

GCHJIMpOBANML  IUKAPBOHOBEIX

WHCIO0T (IO OcY OpJHHAT) B 3a-

BHCHMOCTH 0T THCJA  HTOMOB

VINepojia B MOJEKyJe HHCIIOTHE
(iro ocm abenmee)

1Ips 9roM MHTOPECIIO OTMETHTEL, 4TU BCC KEHCJOTH ¢ HEUCTHDIM
YECIOM aTOMOB YIVIepoHa Paszpylialorca P TeMmilepaTypax, To-
pasio Oojlee HUBKHX, uYeM 00e COCEIHMC KUCJIOTHL ¢ YeTHBIM '[MCJIOM
ATOMOB YIIIcpofia B MoJeryde. Peaknms jerapOOKRCHIMpOBALINA
HpoTeKaeT U< HepBOMY NOPSAKY M MMeeT YHePTUI0 aKTHbald, paB-
myto 57 000 was/Mous., ped
Bosmosunt u gpyrme Do0ouHBe OpeBpailleHusd, B Pe3yabTaTe
OTOPHX KOMIeBRe TPyLNUEl TepHAOT CBOIO AaKTMUBHOCTh. Tak, B
wrydae $ramesoil M gHTAPHOH KMCJIOT MOMKET JeTHO NPOMCXOAUTH
obpasoBaHme OUKJIAYECKHX AHTHIPAZOB H aMMIOB

Cily — COOH CH, —CO
| + H,NR -> ‘N=—BR =+ 1,0,

Cll, — COOH CH, — €O
K raxum ke pesyapraTaM MOMeT IPHBeCTH peakius o0pasoBaHMA
MpOCTHX B(MpOB TIMKONA, obHapymcnuas Maxcoposum [26]

TIOROH 4 HOROH — HOROROH + H,0.
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Taroro Xc THATA TPOLECC LWHKIK3ANNY, TPEUATCTBYIONHAH pPOCTY
renn, HabIoflacTesl B ¢ydae ROEACHCANMH DTHICIIMAMIHA © aj(i-
ngnoBoii muemoroit [27], msobparkeHHBI HIIKC

N N
, pd Z |
211,NCII,CIL NI, + 100G (C11,),COOI —> cl‘112 ¢ — (CTTy)s — C CII,
I
(L, ' NIT — CIl,
\ .
NII

Ilpu uHONMKOHJCHCAIME XJIOpHETOro OeHsmia OCTAHOBLKA pOCTa
NeNy MOKCT MPOUCXONWTH BCAENCTBHC 00pasoBalisa IOUNEeBRIX
mUrEapoanTpaneHosyx rpynn [28]

‘ CII, :
VAVARRNAN
TN e
) CII, N ClCIIz\/
CII,
N /NS \/\‘
N _| | + 1ICI.
N ST N

B. I/Icqepm,malme MCXOAHBIX MOHOMCPOB

OpunM w3 QaKkTopoB, LPHBOAAIIKMX K OCTAIOBKC pOCTa ICIH,
ABJIACTCS] MCUCPILIBAHEEG WOXOAHLIX MONOMEPOB MM  CIeLHaNbBIo
106aBICHHEBIX KaTalW3aTOPOB B XOLC PCARTIAM TOIHITCPAQHKATIHY,
Baumsene storo Qaxropa OBUIO yCTaBOBJICHO HaME lia. TpuMepe
IOMMKONMICHCATIAY TCKCAMCTUIICUTINKONA ¢ ccOanwHOBO#H Kmeso-
roit [1].

Waygenne »Toil peakluy WOKA3alo, 4TO POCT Nelu Hommddupa
Tpexpamiajcst Ha ONpeCICHEOM JTalic, KOTOPL, KaX BHIHO W3
puc. 1, HacTymaeT B TOT MOMEHT, KOIZ[a IPOUCXOMNT ACUCPULIBAHNC
nexonErXx MomoMcpos. Ho crour - jmms upmbasnth Hebosbmioe
KOIMYeCTBO TIIMKOJIA MU KHECJIOTHL K PCAKIMOHIION Macce, Kax
CHOBA HAUMHAGTCS pPOCT  TeNH, KaK 9TO HOKazaHo Ha pume. 14.
Ilpu 9TOM OKa3aloCh, UTO KaTajmrmucckmil dddenr HaGmonacrcs
upu no6apic IAMb HeGONBIIOro KOIRYECTBA MOMOMEPOD (1—2%).

IIpuGaBiennc MOHOMepOB B (ONMBINGM .KOJIHYECTBC WPHBOAUT K
HOHIKeHAI0 MOJCKYIAPIIOro Beca BCAEJCTBHC TOTO, 4T0 IIPH ITOM
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HaYnHacT UrpaTh 0OJIBUIYI0 POAD TpOlece JECTPYKIUM TuInMepa
oy BAHAHUCM [00aBICHHEIX MOHOMEpOB.

Uro Bamsune MOHOMEPOB B BTOM CJIyYae HOCHT YUCTO KATaJIHTH-
YGCKKMH XapalTep, MOMKIO BUJCTh U3 TOTO, 4ro Ipubasienme 0,5 %
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Pue. 14. Bausiuve pasiandHuX 10-
0ABOK Ma POCT nNenn (M3MCHCHHE
MOJCRYAAPHOTG  Beca) moamadupa.

! — npH HarpeBaHUN HoIsPupon Oes
nobaBoK; 2 — ¢ nobaBroR W moausdupy
1,5% rexcangmuons; 3 — ¢ moliaBrott 59
HCXOEHBIX MOHOM#pOB; 4 — ¢ Jo6aBKoIl
1,6% cebaunHOBOIl KHCJIOTE; & -— 1,5%
MCXOTHLIX MOHOM:pOB; 6 — 0,5% KaM~
PapocyatpoRICIOTE

RaMpapoCynbQOKUCIOTH DPHBO-
JAT K TaKWM jKe Pe3yibTaTaM B
eMblciie pocra e, Ho u & atom
ciydae, CIycTda HEKOTOpoe Bpe-
M, 31ech IPOMCXONUT OCTAHOBKA
pocTa Heliw, KOTOpaf BHI3BIBACT-
CA YAeTY'IMBaHUEM HITH X HMKYEC-
KAM CBA3LIBAHHEM MOHOMepa HJIM
CIeOuaJbio o0aBAeHHOTO KaTa-
an3aropa. OgeBUNHO, YTO BINAHUE
aToro Ganropa MOKeT HMeThb Cy-
LgCTBeHHOE 3HaYeHue JUIb TIpu
TaKHX DPeaRnuAX, KOTOpLe, Io-
no6HO peannuu ITepedrepuPnra-
Uy, To ¢Roell Hpupofe mHYyKHa-
I0TCA B COJeHCTBUEM  KaTasli3aTo-

' POB MAM B KOTOPHLIX ST KaTallk-

THuecKkne GYHKIUU MOTYT BHIOT-
HATH HCXOjTHEIE MOHOMEpUI.
Homvosa HCKOTOPLIA UTOT W3-
TIOYKeHHOMY, MLI JOIDKHBL OTMe-
THETH, YTO HpUBeIeHHBIE 3MGCH HC-
CIeTOBAHISA TO3BOJAT IOHATH
OCHOBHEE 3aKOHOMEPHOCTY, YH-
paBIALILIE POCTOM MaKpPOMOJIe-
KYJIBl B Opodecce HONMKOHUeHCa-

UMW H OUpeAciHAIue Kak QpakmHEoHHNHE coctaB ofpasylomnierocs
HoJuMepa, TaK M OPEJCIbHYIO BeJuduHy obpasyomuxca woge-
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XIMIA ORNCJIAUTEJILILIX NHPEBPAINEITH i1
LEJIJI0JO3bI

.

Conercruit Co103 06afact oBUIMPIHMEA pocypeaMy  11eILION03
IIOT'0 CHIPLSL: 3HAYMTEIIbIIA S DUIOah CTPAIILL HOKPHITA JACCILIMUI Ma ¢ -
cuBaMu, Ia 10TC CTPAHLl NEOGDHATIILIC PaBIMILL 3alATLL TOCCRAMU
samoB u xyomka. !looTomy BeecTOpoleMy HayUHOMY MIyUCIMIO
mesionosel yjeagercesa 3 Coserckom Coose 3mauMTeaLIOc BHUMA-
une. [lapspy ¢ BoigcneneM QU3MTECKOro COCTOANNSA U PUBHKO-
XUMUUCCKRAX CROMCTB ICINOIO3L ONIMOM M3 UCIOBILIX npobaem
BTOTO WCCJIC/OBALIMA FABISICTCA HBYUCHHC XMMUYCCKAX H3MOICHIMET
eC O BIMANHCM Pa3iniObX XHMUYCCKHX W QHIMUCCKEX BO3CH-
CTBHU M BHFICIICTIMG BIMAILMS 9TMX M3MCIICHNH 114 eBoiicTBa 1{emo-
JID3IOT0 BOJIOKIIA,

Ocofoe MCETO 10 3HATMMOCTH DLIBLIBAEMLIX WBMCHCIINIT CIIeyetT
OTBCCTH  OKUCIAUTCABILIM IPCBPAITCHEAM ICJILONO3B, KOTOPHIC
COTPOBOAAAIOT OOBIIMUCTO TCXIOTOTHICCKUX HPOLCCCOB  Mpit
ucpepaboTRe TEUIIONOBIOTO CHPLA. XOPONIo W3BCCTHO GOMLLIOS
BUIHAIKC Ha CBOHCTBA BLICOKOMOJICKRYIAPILIX BEUCCTB (KAyuyK,
CUTITCTUICCIMC ILIACTMACCH) UMYTOIRIBIX CJHCJ[OB ORACIUTCHA W
B LepBYIo OYCpeib Kueaopoia BoznyXa. Ilemmomosa war npapog-
HOC BLHICOKOMOJICKYJISIPIIOC BEINCCTBO HC ¢OCTABAACT WCLKIIOYUCTIHA
u3 ool saronomepuocty. B macrosuiem gornane 6ymyT ocsemeinnt
ORMCIUTCALIILIC XUMUIeCKKHC IIPCBPATCHMA ICIIIIONO3E U BIMSIIIMC
DTUX TPCBpaINelnii Ua ce c30ACTBa Ho paBoTaM COBOTCKNX XUMUIKOB
3a HOCJHCHHMC TOANL

ITambonpinee 3IadeHue B KATCCTBE ORMCIAMTCNCH WMCIOT B TeX-
HOJIOTHK IICJLIIONO3ULIX MATCPHATIOB XJI0p M TEIOXJAOPHT, ¢ Of(IoH
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CTOPOHLI, W KUCIOPOJ BO3RYXA B H[eJOYHOH cpefe M LePERUCH, C
upyroit. Ilon snwsnuem srax He cHeTEQUICCKNX OKUCIMTENCH M
peariiuu Cpepnl B HeJLTIOI03HOM BOJIOKHe IPOMCXONNT AN XHMude-
cKEX HpeBpalieHni, OpWBONAUMX B KOHEUHOM cueTe K BOJOKHY
¢ M3MeHPHHHMHI cBoidcTsamu, B 10 BpeMs krar felicTBue chmenmu-
wecknx orumcaureneir, spoge HJO,, ClO, 1 NO,, mososisno xopowmo
WBYUYeHO, XEMHYECKUC HpOUecch IPH OKUCICHHH THIOXJTOPHTOM
i HePeRECHLI BOMOPOA elie HeJOCTATOYHO BEIACHEHDL.

CrpoeHe TNIIOKO3BOTO OCTATKA B I[elli MAKpPOMOJERYIB Nel=
JIOMIO3LL MOTMYCKAEeT OHOBpeMeHndoe TedeHHe DAfa OKHCINUTEIbHBIX
peaxmuii ¢ 0lpasoBaHACM A/IBJCTHIHBX, KCTONHEIX M KapOOKCHIL-
HEIX TPYOI:

bl JH W H 9 y v OoH Q OH
R (WA W
7 h o
=0 /Cm O\ —0- Vi -0 H
n B A - H
BN O— 1N\ O— H O
e L——0 o}
¢H,OH CH,OH H,OH
RS S vi o o
B B
40——* OH i ~0 i
BN /LO_ H O
I o
CH,OH CH, OH
Tme. 1.

[lanuuyite anhIeruIHBIX W KapOOKCHJIBHEIX TPYON B OKCHIEIIIIO-
103X Pa3NNYHOrO THIIA OKWCJICHHA B HacTOAlllee BPCMSA TBEPHAO
NoKazano. ()GpasoBaHUI0 KeTOHHHX T'PYyLIT TNDH OKMCIEINM I(eJl-
JIIOAO3H M0 CHX IHOpP YAEIAIOCH He3acJIy;KeBHO Majio BHAMAHMIL.
Messy TeM nTa peaKIis cTONb jKe BCPOSATHa, Kak m obpasoBaHmne
CHO- u COOH-rpynn, u Jo/DEHA TPHBOJHTE K MOHO- M JAHKeTO~
nponsBogHEEM THoa V H VI

Muicap ¢ OpUCYTCTIBHE KETOHHLIX IDPYIH B OKCHIEIIOJI03aX
yre BricKasnBajiack HeopHokpatHo (A. M. Hactioros, Mltaymwmm-
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rep [11). B xagectBe ImIOTETHYCCKOTO TPOMEIKYTOYHOTO COeAH-
HCHASA KeTONPOU3BOIHLIE BXONAT B CXeMY OKECJIHTENBIION0 paclaja
Olynsua [2). Heworopiie wocpeumple [0Ka3aTeALCTBA B LOIb3Y
UaluupA KeTOTPYIIl B OKCHIEJNIIoNo3aXx Mb Haxommm y [lelirep
n Rwounmepa [3]1 u Heseass [4]. Ila Beposirmoe mpmeyTersue ke-
TOTPYHIL B HPOAYKTaX ORMEIIEINA ICIIIIONOSE YKABLIBAeT M PE3KO
NOJO/RATCILHAS AUa30peaKNud, OTInIHas IO cBOoeMy XapaKTepy
0T MAmasOpeaKklud AJBIeTHNOB, OTMeYeHHAS HPH HCCIeLOBAHMU
ORMCIIeHUS IeJLIoN03H B MenuoamMmuadnoin cpeme B, M. HMpamo-
ssiMm u E. JI. Kasepsuesoit [5].

HocpenunM cioco6oM yCTaHOBIENHA HPHCYTCTBUS KCTOHILIX
IPYII B ORCHENEIION03aX ABJACTCA ONpefelleHNe PABHUIEl MEIRILY
cofep/maBmeM O0MUX KapOOHMIBHEIX TPYII IO TULPOKCUIAMEN-
HOMY METORY M afbIeTrHIHHX — 0 HOZOMETPHIeCKOMY WIH Ka-
KoMy-umubyak OpyroMy MeTORy. Tawofl DOAXON X paspemieHuio
oroii mpoOyemul Opim maMeden B pabore Mumsyr u llspsmc [61;
9THM ;Ko IpHEeMOM MupOKO Iojak3oBatack K. I, Hascpsmera [71.
OzHaxo IpAMLIX AOKA3aTeALCTB 00pasobaHMA KOTOUNLIX TPYHI o
OKCHIEJIIION03aX N0 cuX Hop He OBIIO JaHo.

‘B macrosmec Bpemsa Takoc LEeTOCPOACTBCHIIOE J[0KA3aTCJIBCTBO
noxydeno E. [I. Hasepanosoi [8] myrem ocymieccrniaenns peaxuuii,
HOKA3aHUKX B CIACAYIOLCH cXeMe:

-0

Puce. 2.

Llocie wommeHCANMY OKCHUIEIIION03, OKECIEHIHX IHIOXJIOPH-
TOM HATpHUS, ¢ THAPOKCHIAMUIIOM, HOCAEAYIONIETO BOCCTAHOBIIC HIA
IpOEyKTa peaniiuy MCTAJNIHICCKEM KalblueM B BOXHOH cpeme M
THAPONUBA CTO COJAHOH KHCJIOTOM Ha XOJORY KO MOIIOMEDOB B
pearmmonEOM IpofyKTe Onuim obmapyskeust Mo Meroxy Bau Chaiira
UepBATHLS AMEHHLIC TPYyNIu B komamgecrse 25—30% ot asora,
OPECOSIHEABINCTOCA LpH KoHmencalmw. Tak Kak aibEelHIHble
rpynnst 6slIn 3apaHee yaalleHL TyTeM H30UPaTeIbHOro ORMCICHN
ux runonoputom matpus npu pll = 9,3 no COOII, o oxcnmMur Morsn
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BOBHUKHYTH TOJBKRO 3a cYeT KOHJeHCcANNA KeTOHHHX Ipyni. Tanum
obpasom, obpaszopaHile IePBAMILE AMAHHLIX PYIN OPU IPOBEACI-
HBHIX PCARIAAX TOJTHepKAaeT HaJIHunAe KeTOHHBIX TPYIH I ORCHITeI -
JHOJIOBAX,

lerorrBic TPYTIHT MOTYT HaXOMWTHCA B TNIIOKO3HEIX OCTATKAX
ICJIIOI03HOH MAaKpPOMOJEKYJIEL Yy BTOPOTO M TPEThErO yriaepojia
(I u 11); mpu sTom 06pasylorcs @-OKCHEKGTOHHBIC TPYTHAPOBKM.
besyciioBHO BCPOATHO TAaKC HAJMYKC ICKOTOPOTO KOIMTECTha
o-HUKReTORHLX Tpymu (111):

Pae. 3.

I3 cayuae Haxomgenns KeTOHHOU Tpynamel y C, TIIOKO3HOrO 0CTaT-
KA MOKCT 10 IPWBERCHHOU BHUIe cXeMe 00pa3oBaThCH TIII0KO3-
aMuH. [HaderTBenHas peakllng Ha TIIOKO3aMUH ¢ aleTujaieToHOM
[9] & wpogyveTax TEAPOIM3a TOCIC BOCCTAHOBACHUA Oblila TOJO-
PRUTEN BHOU.

Jliust masbHCHIICTO HOATBe pIRAeHMT HAJIWIUA o-OKRCHRe TOHHOM
rpymiposru B oxcrnemmonosax K. Il Wasepsuenoi [10] 6elma
ACIIONL30Bala CIOCODHOCTh 3TOM TPYIIn HepeXOQuTh B CHIABHO
HWICTOMHON 1.1 B KHCJIOH epejie B SHIUONLHYI QopMy:

H 0 H H
Lo L7

Sow N/

'uc. 4.

Iocaeguasa rpyuma gaeT pAL XapaKTepHBIX peakilyil, B 4acTHOCTH,
OHa BOGCTAHABINBAGT MHIUIEAROBOPOCHOPHOBOALHPAMOBYIO KHC-
nory (peaxruB Bemenmuxrra) ¢ obpasoBaHweM CHHEH OKRpacKi.
llepejt npopemenmeM DTOH pPeaKNMuu aslbjeTHHGle TPYMOB B
npenaparTay OKCHIEJIIIOI03 OLITN OKUCIIeHK THIOWONMUTOM HATpPHA,
TaK KaKk KOHEYHHE OKCHAJIbIeTMIHBIe T'pPYIIbl TAKKC MOTYT BLI-
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3LIBAThL BOCCTAMOBICIHHC peawTuBa. JliA Hepesopa oxcuieTomtion
IPYNIE B SHAAONLIYI0 (popmy obpascrn oxcmmenmionosst (0,1 r)
obpabarsidalor mpu Harpenaunum g0 60—80° B Tewemme 1—2 Mum,
1 211 10% Na,CO; m mocse oxsasgmenus & memy mobanasor 0,5 Mo
peanTHBa W BOAN HO ompeesonnoro obbema. [Ipw arom moasaser-
CA CHICC OKPAMINBAIING Pasaminodl warencusmnoctn. Muorowscner-
TIHIMH KOIITPOJILIIHIMHU OIGITAMY Ha PANC ATTHJICTH/{0B B KeTOHODB GHITO
TMOKABAHO, YTO MOJNORUTOALHAA PeaKtusa IMOAYyIaCTCH TOIBKO
IIpH COBMCCTIIOM HPHCYTCTBUE B o-TIOJIORCHUM KapOoumabHoil u
PUAPORCHILHOM TPYHNO 4 YTO IHMCWBMCUCUHLIC TCIIIONO3N  HTOl
peaRiun MpakTHICcKu e gaior (tabm. 1).
Tabauma 1

Pt?alfbﬂtﬂ na .mé‘uo./wnyro 2pYnnRYy & orcuyecasnosar

lipemapat PeaynnTar peanin

Ketonnasa
rpynna, %

i
o
ot
o
.
XIroNoK OTMI[CHITLIE . .. . .{0,0& ] 0,03*% Ownpacxu ucr
Cyanfaruas neamonosa 6eaenast . . | 0,04 | — Caenst rosry6oli onpac-

R
XHoIoK, ORHCICUULIH THIOXTOPUTOM,

pii=3 . . . ... ... .. ...10,46 0,21 | TemuocHnuii pacreop
To e, Mocic ORUCHCNUS aNBICTH -

HBIX TPYOD . . . . . . . ... .0 0,51 — To e
Xronon, ORHCACIEIH THITOXIOPATOM,

pliI=9% . . . . . . .. ... .. 030,40 | Tony6oit

CTosme., o 0 0o 0o oo . L[ 1,20] 0,64 Crnuit

Cynpurian  nesionosa, OKHeICT -

mag NOy o v v oo o ... . 1,230,506 »
XIomoR, OKUCIICITILIH MCIIIOAMMHAT-

HBIM PCRKTMBOM . . . . . . . . .| 0,741 0,14 »
Xatonon, oxmeaetubiit 11,0, . . . . .| 0,34 | 0,14 | TonyGoit
Xaonow, owncsennniy IJO, 11 C10, .| — Her | Orpacky ueT

* CojicpRanne KeToUNHKX TPYIN yrasauo 6c3 NONPaBKH La JaKTONHBIC
TpPYIUIEL,

Xaparepiio, 9T0 HCPeXo B BIIHONBHYI0 (OPMY OKCHKETOH-
LLIX PYHI B OKCHICJLIIONO03aX HpoucxomuT aumsn upy pll sumie
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10,5. lloaToMy OKCHKGTOHHEIC I'PYINE HC MCIIAIOT MOXOMCTpHUYC-
CHOMY OIpejielleHHI0 albJeTHAHLIX TPYII, KOTOpOe IPOMBLOMUTCS
upu pH = 9,3, Taxum o6pazoM, HpHCYTCTBHE B OKCUIIEIIIONO03aX
KeTOHHEIX W CIeNUANILHO OKCHKOTOHHHX IPYHI IOJYIHIIO HKCIC-
PEMEHTaNbIOe TIOATBCPIKISHNUC.

Paboramu E. [1. Hasepzuenoii, B. 1. UBanosa u A. C. Canosoii
Oemmo, ®pome Toro, mowrasaHo [11, 12], uro B omcmmemmoOIO3ax
MOTYT HAX(AMTBCH TPYHOUPOBKE YITIEKHCHEX 3(PUPOB M JaRTOH-
Hele CBA3M. DLHIIO yCTaHOBIEIO, YTO ORCHIEIIIONO3H, OLMCIIEL-
HEle THHOOXHOPHTOM HATPHUA B KHCJIOH HAM HEHTPAaJbHOH cpelaX,
PeTYJIAPHO JIAl0T NPy OHNpefelcHEM YPOHOBHIX KapOoKkcumion Gomce
LLICOKHe 3HadeHms, YeM TPH ONpefeleHuu o0IEro comepsKaHus
RAPOOKCHILUEIX I'PYIH, YTO HPOTHBOPCTHT CAMOMY CMEHCAY B3THX
olpegeaenrd  (rabm.  2). )

Tabaumna 2

Codepaicanue obwmux u yponoenx COOH-epynn e orcuyearivao-
3%, OKUCAEHHHIT 2UNOTA0DUMOM HAMPUS

COOH-rpynm #a 100 rarpoKos-
HLIX OCTATHOB
VenoBua OKHCIEHT , 'm, I\il:TOJIY ne-| PasuocTs
o Ca-aneTar-| papdoxciyin-
'a g poBa”Hisa C
HOMY METORY 129% HC1
linciair cpena 0,42 : 0,76 —0,34
To e . 0,7 | 1,10 —0,53
»oO» .. . . 0,74 3 0,04 —0,38
w | .
HeiTpanbHad cpena 0,61 ; 0,83 —0,22
To me . . - 0,76 ; 1,01 —0,25
Meaounast cpeta . 1,44 | 0,83 40,66
To xe . 1,47 ‘ 0,71 +0,78

OKRCUIe/LTIONO3EL, ORHCJIEHHHC Ieperuchio BOXOpOJA B Heii-
TPaJBHOH cpefie, TaKde OOHAPYKHUBAIOT DTO HecOOTBeTcTBHe. 1lpm
U3ydeHnH CKRCHOEJITTIoN03, OKNCIeHHBX BYOKHCHIO a3oTa, HeHHOH
u ero corpyauanknr [13] maronwmynuce Ha Taxkoe ke ABIeHHC.
IlpuansEr ero ocTaNnchk TOIMA HEBHIACHEHHLIMW, XOTS 9TH aBTOpHL
1 BHCKASHBaiH PAX coobpaskeHwil mo sromy uosomy. Cormacmo
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uccaemoBanuam K. II. IlaBepsuenoit u fpyrux, aTo HecOOTBETCTRUE
B aHANW3AX BLI3LIBACTCA JBYMS OPWIMHAMIN: TIABIOH ABIACTCS
9acTHYHLIN ICPCXON KapOOKCHIALULIX IPYNII y LIGCTOTO YIIEpPOf-
HOT'O aTOMa INIIOKOBHBIX OCTATKOB B JIAKTOHHYIO 3aMKHYTYI0 opMmy,
BTOPOH TPHYMHOH CJIYHUT IPUCYTCTBEE B HCKOTOPHX OKCHMIIGILIIO-
J103aX TPYHIUPOBOK YIIEKUCHALIX 5PuUpoB.

Jlarronmuic rpyNIn B OKCUIICJIION03aX He MOLYT pearmpoBaTh
¢ aNeTaTOM KaJlbiusA LHpH onpefesdeHmH OOIIMX HapOOKCHILIILIX
IpyIN, HO OHH JcKapOoHcHAupyoTcA Opu KuugdeHuw ¢ 12 %-mou
HCl; sro mpunommT K KaykymmeMmycs IpeoGiafiaHui0 YPOIOBHIX
COOH-rpynn uayx obmumu. IlapGomaTusie rpynmel sexyt cebsa
TaK jKe, T. ¢. OHY IIC ONPCACIAIOTCA H0 RaIbInHaneTaTHOMY MCTORY,
1o pupeasior CO, npn xuuavenun ¢ [ICl. Opnawo Bouny mamoro
COICp/RAHMS IOCTeNHUX B OKCHUEIIION03aX HTH IPYyNNHPOBLRA
HC MOTYT 0Ka3LIBATh CYMIeCTBCIHOTO BIMAHNS IIa ONPe/IeJICHHs YPO-
novprx COOIl-rpymm. )

IpucyrerBue ciaomuoddupHOH HAM JAKTONNON CBAH B OKCH-
TeJIIII003aX MOKIIO HPOIEMOICTPUPOBATE IPH MOMOINY M3BCCTHON
peaKium Ha 9Ty CBARL, COCTOAUIeH B IOAYUENHM OKPATICHIOIO
ROMILTeKca THIPOORCAMOBLHIX Kmceaor ¢ Fe™ mo cxeme:

O O
R—&— o, ENOI p {_ oy T enpamenmun
ilpn npobegenmum »TOH peaKluu OUHIICHHAA ICH3MOUCHUAM ICJI-
JII0J1033 HC OKPANIHBACTCH, 8 OKCHIEJIIIONOSH, ‘HOMYICITHEIC B Huc-
JI0M CPORC WMIH BLIZePsKAIIHEE [OCJe TIEJIOYIION0 OKUCICUNA B Pas-
GaBJIcHHOM KHCIOTC, AAIOT OTYOTIUBYI0 OKPACKY OT CBCeTIIOPO-
30BOTO 0 KUPOHIHO-PO3OBOIC NBCTA.

Jlts mpoBemenns »roil peannum o6pasNbl OKCHNCILIIONO3 OBLIM
oOpaforanst 5%-HEM BONHLIM paCTBOPOM TEAPOKCHIAMAHA —
1ICL, nojgnenogcnunm o pH=7,5—8, B Tedcume D MuIi, Ipm KoM-
matHol remneparype. llocie mpomsisku Bomoil m 0,1%-noit 1IC]
K TpeHapaTaM B Bofe Xo0aBicHO IO HCCKOJNBKY KallCiL PacTBopa
XJIOPHOTO jKese3a, B300ITano M Yepes 1—3 MUH, IPOMHTO BOMNO.
Ilpn cmaboumenoil peawnuu pacTBopa MpeHaparTil ORCHATCIIIIONO3
UPUHEMAIOT DPO3OBYIO OKpacKy; H30LITOK KHCJIOTHI paspyliaer
rommiexe. [Ipu HemocraTKe ce MoMywaloTes 3KEIATO-OYPHIC OKpaCKH
3a cueT ofbpasoBaHuA coJicH Mesesa.
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Tadammna 3

Rauecrneenna . pearyiss Ha CA0MCHOIPUPHYIO CER3b 8 OKCUUEANIA03AT

Ne C()HII,‘ Onpacna npi
W IipenapaTt 1neJndIogTo ant o pearin
1 OuunieHNas TCII0Ie3a . . . . 0,04 | Oxpackn ner
2 Oxmenenna:y NaClO, pH = 4,6 . 0,16 | Tozosatas
3] Toswme, pH =7 . .. .. 0,21 »
4 To e, pH = 11, nocae 060330JII\II B II(,l 0,41 | Dososast
51 Orumcnenuas 1 VaClO, pH=9,5, mocie obesso-

raoB HOL. o o 0o oo ... .. .. .| 1,20 ] I'pasnopososas
3 Orucnenna:n HyO, pll =46 . . . . . . . .| 0,34 | Pososax
7| Owwemeuman HIO . . o o o o . .« . . . .| — | Orpaceun mer
8 Orwearerrnat NOg o o o o o o 0 o o oo o] ~1 Temnoposonan
9 Owmcaichasr 0, B MeAHoaMMEAYHOM pactBope | 0,74 | Posobast
101 Tpenapar N2 4 mocae obpaGotkn 0,05 H.

NaOIT . o s b s s v o s s e e e ] Onpacki uer

NXapauwrepun, 9To peariynsd e HOJyuaercHd, CoJld OKRCHILeLLO-
aosy obpaborary pasdassiernsm 0,00 5. NaOIl upu 20°, Ecenn re,
Ha060POT, BEYICPKATL OKWGICHIYIO B HIENOUNOH ¢pejic OKCnIlel-
J0JI03Y, He MAIOMYi0 PEeaKI|Io Ha JAKTOHHYIO CBH3L B pasdakach-
HOW KWUC/JA0TE, TO OHA Ha4WHACT ;1aBaTh HOJIOKHTENBHYIO Lh)po-
KCAMOBYIO pCiRIIAIO.

(ot sieroe 00OpasoBaHMC W OMBLICIME  CTOKRHOIPAPHBIX
IPYII GaeT Tpa8o peLlojaraTh, 4ro HTu 1pylusl ofpasosaHsl 3a
cueT BHYTpUMoiekydsproro sambikamnsg COON-rpynnsl mectoro
yriepogioro aroma va Oll-rpynny y Gy ¢ o6pasosanneM {-1acrosa.

N
(¥ ) H
A——X

oo
O‘/,C/O O
Pue. 5.

{ar nokasain ciienmaiasro Hposencuusic K. L asepsnesoir
w A, C. Casosoir [12} onwrrwi, Ipu oIpecicHUE RapOORBILEEIX
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IPYHII ¢ THAPOKCUIAMATIOM 1t0 MeTofy Musyr u Ilopsuc [6] naxk-
TOHHEIC TpyImL, iceMoTpA Ha caaGomuenyio cpeny (pll = 9),
TaIpKe BETYHAIOT B ROUMIENCANMIO ¢ TUMPOKCHIIAMAHOM, 1 pJiaro-
jlapsi DTOMY PCRYILTATLI OMPC/ICIICINS kapOOHUABNLIX TPy Lo

DTOMY METORy HOJyYaloTCH IHpeyBesmdennniMu. lcrecTBeHLM

CJICIICTBECM M3 HTOH pealliny ABIACTCA MPHCYTCTBHC 3HAYUTEIIL-

IMX KOJMMYCCTB aMMMalka B [MPOAYKTaX TEAPOAN3a OKCAMUPOBAli-

II0W B BOCCTATIOBJICGHIION II0 ONMCAHHONW BLINIC CXOMC OKCHTICJIIIIO-

sionel. I{ommuceTo ero IS pasHnix IpedapaTos U JIIA pasHX CHo-

c060B BoccTamoBIemust rojebanmock or 20—40% ot Bcero asora,

BCTYNUBIICTO B ROHACICATLAIO,

i Ilambosmce BCPOATULIME HCTOUNUKAME IO MOLYT OWThL THAPO-
KCAMOBHC KUCIOTLI, 06pa30BaBIInecs IPH B3aNMOACHCTBAM TUAPO-
KeMIIAMUIA ¢ TaKTOHHLIME Upyumamu. Jlanbnelimee mpespaibenne
X B TPONCCCC BOCCTANOBICIMA M THIPONIWSa IPUBOIUT K BLIC-
JICHWIO aMMMaKa IO CXCMO:

H H
HO O
OH H C//
O_HCI \
H\ __OH H
H NH
o=C—on TN

DPue. 6.

B niesowiioit ¢cpofe JAKTOLILIC CBA3M PacHajaioTcAa YPe3Bhl-
uaiio serko. COOTBETCTBOHIIO, Ol Iie MOTYT ofpasoparbes TpU
ORMCJICIMY B UICIOVILIX YC0BHAX. BIonie JOraumo, 9to B OKcH-
MEIIII0I03aX HICHAOUHOTQ THIMOXJIOPUTIOr0 WMJIM HCPEKUCIOro ORUC-
JOUMS, Tyl MPOMCXOMAT HITCHCHBILIH OKMCIUTCIALHRIA paciaj
TMPATIOBBIX KOJICH, IIIOKOSIIHX OCTATKOB, MHKOL/A He HabionacTes
npcoGiananis yPONOBHX KapOoKCHIOB Haj| TCY POLOBRME 3a CUCT
MpoNeccoB JAKTOHMU3ATUU,

U'pyniuposin yIICRUCAHX dQupoB BeTpewalortcs B OKCHLCT-
JTI0JI038X TONBKO IIPH ORMCJICIMM B KHECJIOH MIH B UCHTPANLION
epojiax. BosMomuocth ux o0pasonanwst Tpu ORECJICIIHM G003
Opita » cnoe Bpemsi pulckasama IHraymuurepom [14] B cBasu
¢ TUMOTE30l 0 CTPOENAM TaK HA3LIBACMHX TOPOYHHIX NEJIII0I03,
1o B panbuciimieM orpepruyra. IlamuMu ydYeuniMm TOdYUCILl
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peayabTaTh, KOTOPHE TPYNHO MCTOIROBATL MHAYe, KAaK NpPOABIIC-
Hue CBOUCTH YTJICKHCIWX TPYyNIHPOBOK B OKMCJIGHHBIX 11eJLITIO-
Jrozax. Yme.uo sTHX pymnuponok KpailHe Majo, HO MOmeT OHTD
YCTAHOBJIeH:) BIIOJHE OTYETIHMEO Oiarofapd OYeHb YyBCTEMTEIIh-
HOMY  MukpoBapHa®HTY ompegermenna CO,, pazpaGoramHomy
A. C. Camonoit [15].

Upu majiuumu B OKCHIEMN0N03aX TPYNIUPOBOK YIIELHCIBIX
adupos Monio ommpare oruciuienus CQ, B 0YeHb MATKHUX yeIro-
BUAX OMBICHHA pasOaBieHHoll Memoubio Ha xosmomy. lpyrume
RaKHe-1100 I'DYNOUpPOBKA, HATpUMep AWKeTOHHAS, B OTHX yCJ0-
BUAX cule He pacHajaored. Orasanoch, 4ro mocac 1 waca upe6ri-
sauua B 0,025 5. NaOH uns omcunmenmionos, oxucmenmrmx NaClO
B caaborucHul cpene, oTmemIAOTeA HeGoabIMe KOTTTIeCTRBa CO,.
Hexomman nesnonosa @ MelUTION03a, OKACIEHHAA B MeI0THON cpe-
ne, CO, mpantuveckn He BHIeador. Bo BeeX amaimaax o orrpe-
JEJICHUIO YT/IeKACILIX IPYNINPOBOK JIAPaIeIbHO ¢ OIBITOM OIlpe-
JeJIAN0Ch B ¢TPOTO WIEHTHIHHX ycioBEAX pugenerne CO, B ray-
XOM OUEITe, W COOTBETCTBYIONasA MONpaBKa BHOCHIACL B Pe3YJib-
“TaTH OIpCHi TeHHH.

Tabauma 4

Budeaenue €0, us oxcuyeanionoa nocac obpabomru ux 0,025 n. NaOH
HQ 20206y

CO; B DKBWBAJIEHTAX
lpemapar COy, % Ha 100 ramokosHLIx
OCTaTKOB
0,012
Quumennagd XioIKOBAA LeJJI0I03a 0,010 0,007 0,025
0,0
0,017
‘Orncmenne NaClO B numcio#t cpeie 0,039 0,044 0,160
0,048
. . . 0,009
Orucyrenwe NatlO B mefitpambHo#l cpesie 0.024 0,016 0,060
. 0,010 _ ,
Orucienre Nal!l0 B memoyHo# cpeiie 0.001 0,005 0,018
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OfpasoBanre TPYyHIMPOBOR YIIEKHCHBIX BQHPOB HPU OKUCIIEHHUIL
HeJLITION03, BePOATHO, NMPOMCXONUT Yepe3 IePBHUHYIO CTaJMIO KC-
TOHHOH TPYOOL HO CXCMO!

H H O—
CH,OH T~a N
—0
DPue. 7.

{leemorps 1ma Masioe cofepikaliue, 9Ty TPy NMEIOT GOJIBIIOE 3HA-
Melme JJISL GBOMCTB IICJNIIONIOBLI, TAK KAaK ABJIAlTca Hambomdce
«cnadHMImy MOCTaMI B HelH MaKpOMOJCKYJIBL,

OfpazoBamue OMUCAHILIX BLINIC KeTOHUHX, OKCHKCTOHHHX U
JAKTONHNX TPyNn OLIo IOKA3aHO Ha IPUMCPe OKRECICHHEA mes-
JI0JI03 TUIIOXJIOPUTOM M TicpeKachbio Bogopoma. llocmemumit onme-
JIATEINh MOYRCT CIIY/RUTH XapalTepHLIM IPeCcTaBUTCIICM IePEKHCHLIX
OKMCIIATeNleli, B TOM UACIC M KHUCIOPOfA BO3XyXa. DHiio may-
UeLo HC TOJIBKO KOJTHYCCTBEHHOE COMEPIKAHAC OTACNBHEHX (yHI-
MUOHAJBHLIX TPyNN o Mepe OKHCJICHHA, HO K CfgllaHa IOWHTHA
OIPefeATL MOMOMCINC DTHX IPYNI B IVIIOKOBIOM OCTATHC OKIC-
JIGHHOM IICJIIII0MOBEL.

TlapannensHOC Ompemcicine OOIMEX W YPOUOBLIX KapOoKCUIL-
UHIX TPYOI Jad0 BO3MOKHOCTE YUUTHIBATL WHTeHCHBHOCTL OKIC-
JUTCNBIEX IPONECcOB, HAYIINX II0 MECTOMY YIICPOFHOMY ATOMY,
¢ OfHOIl CTOPOULI, W CYMMapHO IO ePBOMY YIJICPOLY HA KOHIC
Helic ¢ paspLiBoM HUpaloBoro HuKia, ¢ Apyroid. OmpemeneHue
KOMUYeCcTBA aNbAelHHMX Tpynl, worophle Ipu okmcsaeHnu ClO,
unn NaJO npespamaiorcs B ypounonsic KapGoreuiIt, 1aio yrasatme

315

Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7



Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP80-00926A006600030001-7

la UPUCYTCTBIC aNbICIUAHKX TPYHI Y WECTOIO YTIePORIoro
aTOMA.

B pesyaprarte cHCTeMaTHIECHOl0 HecJeJoBAHMA X0Ja OKHCJIH-
TCABHBIX IPONCGCOB IPH  ORHUCICHHM TEJIIIONO3LI THIOXJIOPHTOM
narpusa opu pasiueix pll cpepst E. i, Hapepnuenoit, B. M. Usano-
oM B A, C. Casrosoit [16] 6sima cocraBiena obmiast cxeMa TIpouc-
XOMAMUY ORHCJIMTENBHEX NIponeccoB. CKOPOCTh OXHOBPEMCUIHO
UPOTCRAIIMUX  OKACAUTCNBERX peaknwit zanueur or pll cpemm
¥ TpuBoMT K o0pasopalnio pamIAYHHIX TO CBOHCTBAM OKCH-
HCJILTIONO3.

b wmcatol epejie (pll == 3—9) WapairielibEO H OIHOBPEMETIHO 1P~
TEKAIOT ABe OCHOBHBE pearnmu: 1) okucnenne eppuunoi Oll-rpyn-
un y Cg M0 aibHeruiHOd M jajee 10 KapOOKCWIILHOH TpYTUISI;
2) obpazoBaHMe 0-OKCMKCTOHA W NadbHeliilice ORECIeHHEe ¢ pas-
pPBIBOM HDMPaHOBOTO KOJbINa u 00pa3oBaHHWCM YIVIcKHCIOTO ddupa.
THocsteiasist TPy INIMPOBKA OYeHB HOCTOMKA.

Ofpasyromasics Opy OKUCICHHH B KYUCIOH CpeAe OKCHICIIIIO-
aosa ofamaer BOCCTAHABUTCNBIGIMU CBOHCTBAMA (aZILIErHAHEBIC
rpynist ¥ C; u Cg, a-ORGMKCTOHHLIE TPYNIH), JETKO ACHOIMMC PH-
3yeTefl B IMEJOYHOW cpeje Omaroapd OMbBIICHHIO OCTATKOB yrjie-
KueabX 9upod B Helln M DHOJIM3AINK aJBJeTHIHBIN # KCTOHHBIX
rpyuir.

{pr oruemeuny B HCHTpaTbHOKW cpefie XapaKTep Upoliecca Ta-
Koil jEe, Kak B knegod. I nledovHO cpefe OKWCIeHHe HATHHACTC A
¢ TeX JHe JIBYX peariuii — o6pasoBaHMA aldbACTHIINX U KeTOHHBIX
Tpyld, Ho JadbHellnee eTo pasBHTHe UpoHcXomuT wHaue. Crammsa
I nporeraer ovens GHcTpo, U anpieruAupe Fpynunt y Cq oo maKain-
ANBAOTCH, a uepexopaT u yporosoie ®apborenast (1), Bo sropoi
peaiuu obpasosasmmiicss MonoreTon (1I1) usomepusyeres B om-
auoir (V) m omMenAeTca  mallkile ¢ PaspWBOM  IHDAHOBOTO
KoJkla W obpasoBasweM AByx meypouonsx COOM-rpymm.

13 cocrase ommeacHHOH B HICJAOYHOH cpefie IeJIIONO3H HET
YUJACKHUCIHX 3MpOB ¥ Mano aibpermiunX rpynn. Ilepsue, B ciay-
dae mX 00pasopBaHMA, OMLIIAIOTCA 1ICIOYHOH ¢pegod, BTOpHe OLI-
CTPO OKMGJSIIONCs B KapOOKCHIIET. 3aT0 BEICOKO cofiepiiamue He-
YPOHOBLIX KaPHOKCUIOB 32 CYeT PaspHBa KeTOMHEHIX M JUKETORHLIX
rpyou. Llog savsianeM gucaoit cpeikl vaets kapboreuaos obpasyer
JARTOHHLIC CBII3M.
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Llpu oRmeIICmUM CPCRICDHIO BOLOPOTA Onijia OTMCUCHA ele ofa
peariing, ROTOPYIO 1LIC yajoch yCTAUoBATh TLPU IHIOXJIOPUTHOM
OWMCIICILIW, & WMCHIIO! OKHCIICIIUC TIMROABIOA rpyIint Y Cy —
Cy 10 JIBYX adnbfeTUjloB ¢ paspLiBoM IPALoBOT0 KOILIA [171.

Tarol TUIL OKUCIICIIA IO BIUSHICM MCPCKUCH BOLOPOA U3BCCTCLE
IS HMBROMOJICKY IApTHX 1aaxosieit [18]. Ykasanue 1a anasoru-
JIYI0 PCARILAIO TIPH ORMCACIIME WCJUIIOI03B MOKIO ITOKYUuTh U3
Toro $anTa, WTO WMCIO ATBICTHIHIX TPYMH, KOTOpHIC UPH OKHC-
semmu NaJO mwim ClO, mpespaniaiotes B Moy poHOBLe RapGORCHITH,
GobIme Of(HOM 1A Ol MAaKPOMOJICKYJY B CpOJHEeM, T. C. CJIHINKOM
BOIIMKO, WTOOL pasMeCTHTLCH 1A KoHax terel, MaGurrounoe uneao
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STUX AIbJeruJHHX TpyNln MOsKeT HaXONUTHCHA TOJNBKO IO MecTy
pasphbiBa MBpaHOBOTO Koublla y C, mmm C,.

Tabauua 5

Honroocenue anvBesudnniz 2pynn e OECUYEARION03AL
npu OKUCACHUU nepekuctio ¢odopoda
[ ConepmiuTcA B cpegHEM Ha OIRY
MaKpPOMONEKYITy

pH mpn Crenenn mo-

CGEHCICIHIM | JINMC DH3A T

. CHO kounune-
| CHO-rpynm CHO Y Co |gxn v Cs ﬁ Cs
|

4,6 250 2,1 (4,42 1,67
4,6 244 1,5 0,13 1,37
7 680 2,9 0,07 2,83
7 340 1,97 0,10 1,87

Jlnanererugane TPYINHPOBRE B COCTaBe OKCUNIEIIIION03, OKHC-
aeHHNX H,0., B wucaoi W HeHTPanbHOH cpeflax, ABIAIOTCH J(OTOJ-
HUTCJBLHLIM aARTOPOM, CHHAIONHNM UX YCTORUHBOCTH B HIeOYHOI
cpene. '

Pagymectos, uro mpemcTaBicHHAS cXeMa ORWCIHTEIHEIX opo-
1eCCcon MeJluJI03bl ABNACTCH JIAND TOPBHIM NPUGIUIKeHHBIM OT0-
DpaskeHiteM NeHCTBUTEILHOCTH W Hy:Raercsl B JalbHelnleM yTou-
HCHUW W HHBeTndeckod ofpaborre. Opmako Kaskmas cTagusg oOouH-
CAHHOTO Tpafiecca 000cHOBaHA 9SKCIEePUMEHTAIbLHEIMY daxramy,
¥ B 9TOM 3HAYGHHEe JNaHHOH CXeMEL.

B maroii Mepe ¥ B KakMX YCIOBHAX Ta MITH MHAS $yHROHOHATEL-
Uast I'pylilla, KOSHUKINAA B HEJIII0N03e TOM, BAMSHUEM ORMCICHUS,
M3MelsaeT IpupONHEE CBONCTBA NeJLITIONO3E — 3TO BOIIPOC OYeHD
HOBIION | C.10KHETA, Xopomio ussectHO CyMMapHOe IPOABJeHNe
ATOTO BIIMAHWS B CMBICIIe CHYKEHUS BABKOCTH PACTBODPOB U MeXaHu-
YCCKOH WpPeNOGTH OKHCIIEHHON HeJIIiojI03EL.

PaGoramn O. II. l'onopoit  B. M. Usanosa [191 6um0 ¢ Gomn-
IO TIMATEJNbLOCTHIO IOKABAHO, YTO pacmaj NelIsio3nl B I1eI0d-
IOH cpefie BLIAKBAETCH OKMCIHTETLHLIME mponeccamu. llasa pas-
poiba Helw MaKpPOMOJIEKYNE M ANA NafleHus BABKOCTH PacTBOPOE
BRICOKOMOJIERY JIAPHKIX  [EJUII03  JOCTATCYHO HUUTOMRHEIX, He
YJIOBUMBIX XAMUYICCKAME MeTORAME CIefOB KHciopoxa. Takwme cae-
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Al ocraiorcsi abcopOMpOBAHHBIME BOJIOKHAMH ICJIIIONO3H IpH ec
pacTBOpelyy B MeJHOAMMMAYHOM PacTBOpC Aaske IpH HauBHICIIe
oumerre Beeil cmeTemMit oT Kmejgopoma. Cumeayromas Tabmmma 6
UIFIIOCTPUPYET BTO IIOJIOMKCHUC,

Tabnuma 6

H amerenne k0sPPUYUCHMG NOAUMEPUSAYUU YEAAION08Y, 6 BAOUCUMOCIIY
0 NUCHEL MOSEEYA EUCAOPOOE 6 PeaKyuonHOM 0bBesme

| |
q .
Ne Benuuuia OCTATOUHOTO JaBJicHuA B MM Hg m:gjs‘}?pgji:&ngl%? ﬁgﬁ?ﬂé’ﬁfﬁf
3080t (hase pean- | yuy npesITo-
OIbITA B DPCAKIUOHHOM COCYAC MOHAOTO TIPO- Pt
CTPAHCTDA
1 1,71-107% (cpcma asora) . AN 3,57.107 9500—9800
2 1,38.107¢ (cpcna BO3NYXa) . . . . . 3,57-10% 2000—2600
3 4,27 » Ce e 3,5.10 1500—1700-
4 700 » Ce e 4,8-1020 50—60

W3 rabaunu ciiejyeT, 4TO HPY CONCPIKAINE B PCAKIMOHHOM CO~
cyae Beero 3,57-1014 momenyxn xucsopoza (0,049-107% Mr) Momexy-
JUIPHEIL BeC XJIOMKOBOM MeJIIoNo3H Uafail IpK PacTBOPEIHH B MO/
HOAMMEATHOM pacTBope B 4 pasa (¢ 9500—9800 mo 2000—2600).

Horga B MemIHOAMMHAYHLIH pacTBOP OLIIN BBeJICHHL JICTKO OKHC-
JIAIOWIEECH BOLICCTBA, Kak IVII0K03a, Nemmobumosa, OCH3AIbAETHT,.
TO HAfCIVE BA3KOCTH TCIIIIOIIORE B 9THX PacTBOpax Ha BPeMs HOUTH
npexparmiock. Mexonmaa BA3KOCTH TAKKC OKA3aNach HOCKOIBKO-
BElle, YoM Tipm pacTnopenmu B wmeToM peaxtmpe Iipefinepa. 3a-
flepyRuBatolice BANAHNEe Ha pacuaj, OKa3HBajM TalyKe rouufe pr-
‘7OBHE cUEpT, KOHEPEPUH U BBEJIENCULLC W3 MeAHOAMMHAYUIOTO
pacTBOpa NPOAYKTH paclafa WeJUTonoss], ofrafalomne BOccTaHo-
BuTeabHRME cBoicTBaMu (puc. 9 m 10),

Cile(0BaTeABbHO, IPHCYTCTBHE B PACTBOPC HHTUOUTOPOB OKIC-
JleHHsI TOPMO3WT pAacHay IE/NIIONOSHl M IOBHIIACT YCTORIHBOCTH.
MAKPOMOJIEKYJIHL 14 OKHCImTesNLHLIM mporeccam [20].

B Gomee paunux paborax O. IL. Tomosoit [21] Gmimo ormedetio
3aMOIUICHNC OKUCIUTeNHHON ZeIOIUMEPHBALMN LCJII0NO03H, €O~
neprmammeil MOBEITeNTHoe KoAMdYeCTBO nurnmua. Ila ocHoBammn ws-
aomcnnux awros O. 11, Tomopa n B. Y. Npanos BCKasBBaloT
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HPELION0IKCIMe, 170 H B TOpupoge oOpasoBatuc TEILLONOSLL 1
JAUIHMNA HBIAHIOTCA COUPSKEHHBMI MPOIeccaMu, B KOTOPHIX 3a-
IHHTHLME CpeJIcTRAMA EpH 00Pa30BaHHU TEIIIIOIA03El MOI'YT ABHThH-
CH  HEYCTOM'MBBIC, 00DPasyioNMe IMPHEI  BelllecTsa, Halpyame p
roun@epuaonslii cupT o mpocteitmue yracsogs. MoHO Trpel-
HOJORUTE, 1T0 yKe chopMmpoBaBOIafcs MOACKYJA J(PeBCCHUM
ICINNHON03BL  BATIMINACTCA  COMYTCTBYIOMAM ¢l JINTHWHOM.

2
700,
g
00 \1
4 XSy T /74
. P — g1 -
7700 t—— g—:'zhx'ff < \ \fz
w \.‘\ 4 R
2 N
70 |~ ‘\ o \\ 7
07 X\ ™
N ) w
00 '
24 48 72 95 120 144 g 24 7z 120 768 792
vac heyres

Pue. Y. Mamenenme ssiagoetw mepgno-  Pue. 10, HaMcuenme Brasiocrn
{MMPAYNOTNO PUeTBOPA MEJITIDI03H NPH MEJHOAMMHaYOr0  pacrsopa Iefl-
BHEJICTTAM B IE1'0 JIETKD OKUCHSIONAX-  JIIOJN03bl IHpH  BBEACANK &  HCI'O

31 BOICCTR. JIOTRO OHHCJIAIUWINXCHA  BOUICCTH.

1 — MeII0103a 2 — Reta0sa 4 IR0~ 1 -~ menniooio03a; 2 — MeJTIN03a + Ko-

313 3 - neJumK.ia3a + nesnodinosa; 14— undepu; 3 — neanmnnosa + woungde-
TEINTION 38 -+ (el 3nAbIern DIUJORMIT CIIUDPT

Qeropnoll MpUuMHOR  CHIGRCMHA BA3KOCTH IPH  OKMCIICIAK
HEILTIONO03EL 5 THERJOWHOH cpefe SIBIAIOTCH adbleTHHLIe U KeTOI-
ble Tpymnel. TecHas 3aBHCEMOCTD MEMKLY TafleHHEM MleJiodeyeToli-
HHBOCTH B HUIAYACM aJIBIeTUANRX TPYIN OTMeTallach Yike J(aBIo.
31944 v. Is. U. WUnanos u E. II. Kasepanesa nanu cxemy [22]
LpeAiin/faraeMoro pacliajla IeJuroji03 ol BAMAHWeM SHOJIN3aIIAM
aJlbJleMMIHHY TPYWII B llejiounod cpeme. lle tax masmo mannueli-
ice pa3BHTHe dTa TOYKa 3peHHA Hojgydmina B pabore Xackumea
w Xoreega [23]. Ononmsanus OKCHKOTOHHLIX IPYNI B OKCHIEIINO-
Jo3aX MO BAMAHUEM HWIEJSOYHOH cpeds, ycraHoBiaexHman K. ]I
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I{anepaHCBOi, HCCOMHOIO, ABIACTCA TAK/KC ONHUM W3 paxTopos,
CT0COBCTBYIONTIX paciiagy OKCHIICIIIIONOS.
Crabumusaiusa OKCHICIIIIONO3 He}'mop;aTnoro ORUCICINA, J0-
crurnyras Pase [24] myrem ommemonus amegermpmmx rpymm po
COOIl-rpynn, sumomme yKmagHBacTesi B PAMKE DTHX TIpCICTaBIIC-
‘ unit. Taroro me s@fenta crabummsannn xobusmes A. T, flmyncras,
H. II. Wopuiruma u 3. A, Porosun [25] myrem mepesoga oxcune-
J0N03 WCPHOAATHOTO OKACICHMS B HOJNHLIC amieTaiu Opu oGpalor-
Ke MX MeTHJIOBHIM cmmpToM. Ileworopmic pesyanratmr Gomee mosj-
#ux pabor Pupc [26] mo crafmmmsanum onueIemHOrO XI0MIOBOTO
sojonna mpu momomu ClO, m pmasoMerama, He mONyYmBHIME 10
CUX [O0p OOTACHCHHA, CTAHOBATCA BHOMNe TONATHLIMEU € TOUKHE
SpeHMA PA3BUBAaEeMLIX y Hac TpejcTaBiucHuil. Pube ormeuaer, uro
OKCHICJINION03a HCPHONATHONO OKHCJICHHS, CONCIKAINAS TONXBKO
aNLACTUAILIC TPYLNE, Xopomo crabunmsyerca ClO,, a B orcu-
nesuronosax, ormegenuux NaClO » mefirpamsuoit cpene, ClO,
HC BHIBEIBAET 3aMCTION cTabmimmsanum; 3aTo puomie sddoiTuden
NuasoMeTaH. JTH Pe3YALTATH ABIAIOTCA WOJATHEPKIEHHEM TOTO,

‘ UTO MpK TUTOXJIOPUTHOM ORMCIIENUI B IEJUIION03¢ KPOME aibLic-

! THANLIX TPYHU BOBIMKAIOT KOTOUMLEIC; HOCIeNHHe, Tak jKe Ak H

i ANLACTHHLIC, BLI3HBAIOT NafeHUC INEA0YEYCTOHUMBOCTH, IO Io
onmesmiorest xyopurom. Iloastomy mocse obpaGorku Xsopurom
crabmamsanny e npoucxogut. s crabumnsanuy Takof oxcume-
JIOJIO8EL Hafo ONOKUPOBATL KCTOUILE TPYIILI, BTO NOCTHLACTCSI
npu peHernuum MaszoMcTalia.

Bmusanme onumelicHuS Ha TOHW;KOHME —INeJI0deyCTOHTMBOCTIH
¥ HPOYHOCTU IEIUIIONO3NLIX MATCPHANIOB ABIACTCSA Uaubojice m3-
BCCTIILIM, HO JIQJICKO LC CJMHCTBCHHLIM IPOABJICHHCM XHMUICCKU
U3MOICIHOTO  COCTOAMMSA OKMCIeHHOH MAKpOMONEKYJIH LieILIIo-
sosel, Hpynnnie naMernmenns BuOCHT OKMCJIeHHe TCILIIONO3H B CROM-
CTBa MOJyYacMHIX u3 irce 2upoB. 3. A. Porosunnm, II. H. Illo-
priranoit u corpysuukamp [27] 6nuim maywenn csoiicrsa sdupon
ORUCTICIIHIX TCJITIONOS.

Hrobnr BuABUTL oTAesnbuo Biustmme xax COOII-, tax m CIIO-
Tpyml, a TaliKe SHAUCHHE TOMOXMMMYCCKOrO (aKTopa IIOIOIKCHUA
9TUX TPYUH 1B MOJCKYJIC LCIIIIONO3LI, BTH aBTOPH M3YyYWil CBOI-
¢TBa 3QUpPOB MEJIONO03, OKHCICGHULIX CHOTNPHICCKEMA OKMCII-
reqsamu. G ogmoll cropomunt, Onila UONydYeHa TyTeM OKHCJICIIHA

21 Morxnamu na Mermaymap. KOUrpecce 1Mo XHMEN 821
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11JO, oxcumenionosa, yCa0BHC HasmBaeMad «IUaJIbIeTHANeIIo-
mozoiy [25], m myreMm panpHEIDIEro ORHCICHAA AJlbIeTMTHBX
IpYyUN B Heii 1pa IOMOINY XJIOPHTA — (IMKaPOOKCHIEIIION030HY;
¢ ApPYTOi CTOPOHHI, WCIONB3YA B KaveCTBE OKMCIMTENA IBYOKHCH
a3oTa, OBUIN MOIyYeHH NpelapaTh, 00O3HATeHHBIE YCJIOBHO KakK
«moHOKapborcHnemonozar [28].

3riech MHTCPECHO OTMETHTH, UTO NMPH AlCTUIXHPOBAHUK IHATb-
IeTHANeIITIONO3H KpoMe aleTunwpoBarma OH-rpynm wper Tamse
AleTHIEPOBAHNE ANBAGIMAHEX IPYII ¢ OJHOBPeMeHHBIM o0paso-
BaHMeM BHYTPeHHHX IoayalleTaJeldl L0 cXxeMe:

CH,OCOUH; <I)COCH: (fH?OCOCH]
e O COCH; H C e
H
—0-HC ococh, H CH—o—H-i 0 Hé—ococm C@cocnj ﬁ>CH—<>,
—— H- —O—CH ( l
H OCOCH, ¢ H J)cocm
Pue., 11.

Mnaue tpy,(H0 00bACHATE, YTO HECMOTPS Ha lLiajieHne COAepHia-
just OH-rpymit o Mepe OKACIACHESA L0 035 HOANOM KUCIIOTOM,
qMeiI0 AleTHBHEIX TPYHI Jocjle AleTHIHPOBAHUA OKHCICHHBIX

1’1peuapaT05 HOITU He¢ H3MeHAeTCHA.
Tabanmna 7
Ayemuauposanue duarvdezudyennionos
Hosgecrso Coep:HaHne aleTUIbHEIX
] CHO wa 100 | rpyon mociie aneTHINPOBAHUA Pacreopu-
Ilpemapas TITIOROSHEIX Cl\}l{O(}(’l‘:‘b B‘y
OCTATHOB l BLUmCIeHO, %| Haitheno, % e
- B ! |
Jogr . ... ... — | 62,5 | 62,3 100
locile OKUeIIeN st i
HJO
Mpem. Ne 0. . 9,7 61,4 62,1 100
TIpem. Ne 2. . . 18,1 60,4 61,9 96,8
Mpem. M 3. . . Th,4 53,0 61,7 96,1
Ilpert. No 4. . . 150 40,2 5,1% 0

* Tipm rayGoKo OKHCJAEHHEX DpelapaTaX PeakIus HNPOXOAHT B [eTepo-
renHOfl CMCCH M IOTOMY CTOJNB MOIUIEHHO, 9TO 83 YCTQHOBJEUHHH CPOK
ANETHIMPOBAHII B MOJEKYIy BCTYOMIH BCero 5,19 aneTHIBHHX rpymi.
(Veopus aneTaIMpOBANHS: YKCYCHRH aHIMIPHY — YKCYCHASA KECI0Ta 1:1,
1,50, — 179% neca LENITIONO3H; MOXYIB 1:7,5; 7 gac. upm 30°).
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Ofpasosamie BHYTPONHCTO aleTass HaGMIOAANOCH YIOMSIHY-
THIMU BBIOIe aBTOpaMd M TOPH JAPYTHX peaknuaX Iuaibiermiei-
JUOJIO3EL, 8 WMEIHO! Hpu co 00paboTHe METHIIOBLM CHHPTOM C CO-
JIAHOE KUCsOTOH (YacTHUHO, Hapsly ¢ o6pas’oBammeM aleTaid ¢
MCTHJIOBHIM CHUPTOM) U IIpu 00paboTHe THORCAHOM ¢ COMAHON Ki-
CIOTOH, wrorfa 06pasoBamme JPYTOTO ameTaNsl KPOMC BIYTpeH-
HCTO HG MOTJIO HMMeTh MecTa. B Hocmemmem ciyuae Tamsme mponcxo-
JWLILO0 MCUG3HOBeHIe CBOGOMIAIX aB/CTUIHLIX TPYIL, YTO BPAX I
MOKeT MOJYYIuTh Wiloe OOTACHEHHC KPOMC BIYTpeNIiiel amerasm-
3anum,

A cnomimax sPupos, MONYyUCHNLIX U3 AWAILICTHIIEIIO-
JO3LI, XapaKRTePHO MOWWKCHMC HMX PACTBOPEMOCTH B OBLITHLIX
OpAIATHX Il HuX pacrsopurenax. Tax, mampumep, yrasamdsre
BLIE alleTaThl [UalbleTUANeIII0N03 TP COfepRanmm 75 ajnme-
rupasx rpyun (upu 200 BOBMOIRELIX) Haiu CHmMKCHIHe pPacTBOpH-
MocTH B 3 pasa.

Ipr meenenopanum MOHOKAPGORCHT- M MUKADPGOKCHIIIOIIIION0S
GEITM CROMAHBL AHAIOIMWIILIC AGMONENHA: Mo Mepe yrayGieHus
ORMCIUTONBHEIX WM3MEHOHUH B ORCHUEMMIONO3aX pPACTBOPHMOCTD
| HOJy9IeHHBIX U3 HUX B(PEPOB CHIIKACTCA. DTOT BarT GLUT OTMeUelr

eme [lasugpcomom [29] mpm wmecnemoBammu asorTHOKmENIX sdmpoB
AT ACTHANGILIIONOSE. [IpH MCCIeN0BaANNE Y REY CHOKEOTHX By~
POB PaBIMTHBIX OKCuNesutono3 3. A. PorosumnM u corpymmm-
xamu [27] 6mm momyweur pesyanrate, IIPOCYMMEDOBAHHEIC
B caefymomelt Tadm. 8.

Tabamua 8
Pacmeopumocmy ayemamos yeariososs u ee npouaeodHu L
Cocras mpemaparos 2a 100 CocraB u cBOficTna
IMIIOKO3HBIX OCTATHOB aneraros
IIpenmapar P
. 9% aneTus-| PacTBopu-
Oo11 coon CHO MOCTH B
HEIX TDyIn CH,ClL, %
Hennronosa ogmmennas 300 — — 62,3 100
MounoxapborcuITenIomo- :
B&. . .o 285 15 - 56,8 18,2
Hunapboxeninenonosa 290 10 61,3 100
i Tome., . . . ... .. 266 34 55,4 96,3
: HAuansnernnmensiomosa 290,3 — 9,7 62,1 100
Tose., ., ... ... 263 — 37,0 62,5 60,8
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Echu He RacaThes CBOHCTB PACTBOPHTENIA, TO OCHORHEIME
darTopamm, ONIPENCIFIONHEMEA PACTBOPUMOCTh LEJNIONO3L H e
ILPOM3BOMHKX, FABIBIOTCH, KAk masectHO: 1) cremeHs mojmMmepn-
sanum; 2) MEeMRMOJeKYJIAPHBIC CBA3M, 00pasyolimecd 3a CUeT
AKTUBHHIX T]VIN MAKPOMOIEKYJI, M, B YACTHOCTH, BOJOPOJHBIE
cBA3M; 3) HOlepedirble XUMHYCCKHC CBABH MEIKIY MaKpOMOJIERY-
JIaMH.

Patoramn B. H. Huxmruma [30] u ppyrux mo medparpaciniv
CIeKTPAM Ie/JTION03E ORJIO HOKAa3aHO, 4TO B TBEPROH IEJLINo3e
OIMHOCTBIO OTCyTeTBYI0T cBoGonasie OH-rpynmst. BMecTo cmexrpa
9TMX IPYNN TOABIAeTcs CHEKTP  «Boamywessx»  Oll-rpymm,
CBABAHONX mesEmy Co00d BOTOPORHOH CBA3BIO

h—O—T1
| A
N—0—R

[auBonec BepOATHOH MPUYMHON HafeHWs PaCTBOPEMOCTH du-
pOB TP OKMCIEHMM HCXOAHLIX TeJUII0N03 aBTOPHl YKa3aHHBIX
prme paGoT ¢uMTAIOT TpeTmil M3 HasBaHMHEX (axTopos, T. e. o6pa-
30BaHEC XUMMUYECKUX cBAsell 3a cdeT KapOOKCHIBHBIX M aJlb/ie-
PIJHEIX TPYDIC, ¢ ONHOE CTOPOHBI, B TMAPOKCHIBHHEIX IPYHI, ¢ APY-
roil. Ilng mopTBepKIEHEA CBOEH TOYKM 3pPeHMA OHM IPABOAAT
cienylomme OoeTH: OpH 00paboTke B(HPOB IMANBIETHANENIIIO
nosur paspamiennon (0,2—1%) H,S0, mpy mOBBIMeHHOE TeMITe-
patype B tevenme 1—3 dUac. MOMKHO 3HAYMTEILHO IIOBBICHTL pac-
TROPEMOCTB, OYEBH/IHO, 33 CUET pacIlelIeHWsT MEeKMOJICKYISIPHBIX
AlETAILHBIX MOCTHKOB. A3OTHOKHCIHGIH 9dup MoHOKapOORCHIIIeI-
aomosnl ¢ cojgepsmannem F1,3 COOH-rpynmnn na 100 raoKosHLIX
ocratkos 1 ¢ 11,5% asora pacTBopsaicsa B aneToHe eero Ha 13,2%;
TOT e UPEUAPAT MOHOKAPGOKCHIMIEIIION03H HOCITe 9aCTHHOM
srepuduramyy KapOORCHIBHEIX TPYOI JAJ A30THOKHUCILIH 2mp
¢ pacTBopuMocTHI0 B 96,5%. Takroi gakr jerde Bcero OOBACHUTH
TeM, 9TO Oaromaps srepudERAIAM KAaPOOKCHABHBIX T'DYNIL ObIma
yeTpaHeHa BOBMOMKHOCTH 00pa3oBaBMA MEKMOJIEKYIAPHBIX MO-
CTUKOB ITpH TOCJELYIOIeM HOJIyIeHHY AasOTHORHENOre adupa.

BepoaraocTh 06pa3OBaHEA MEKMOJNEKYJIAPHBIX CBA3eH 3aBHCUT
OT TPOCTPAlICTBEHHOTO PACIOJIOKeHus: (YHRIUMOHAIBHEIX [PYHIL
B TJIIOKO3HOM OCTATKE¢ MAKPOMOJIEKYJ W OT pPAacHOIOMEeHWS CaMHX
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: MOJICKYJl ApyrT OTHOCHICNLIIO ppyra. [lapGowemnbuas rpymma,
| PACIIOIOKCIIAS 'Y IICCTOr0 YIVIGPOJHOTO ATOMAa, BLISHIBAT OYCHb
pesKroe cumiKenne pactBopmMocTu sdupon, B To BpeMsa xax COOH-
CPYINNLL ¥ BTOPOrO0 ¥ TPCTLErO YINICPOJa INIIOKOZHHIX OCTATKOB
HAUMHAIOT OKABLIBATL TAKOC ACHCTBHC JIMINL IIPH BLICOKOM COMCP-
JHAHEW WX B Opemapare.
slpxum mposABIeHECM BAUANLN IONOMKCHUA HYHKIIMOHAJLILIX
TPYUIl B TIIOKOBHEIX OCTATHAX MABIACTCA OTMCYGHHAsA B paboTe
3. A. Poropmua, JI. M. Rougpamyx u P. A. Mamxaxona 28] pes-
Kas PasHHNA B YCTOMYMBOCTH MOHOKAPOOKCHI- M JKapBORCHII-
MeJINIONO3 K uarpeBaHmIo B Bome (tabm. 9).

Tadaumiga 9

Y emotivucocmu PABAUMHVE OKCUYCARIONO8 NPU HA2PESAHUU € gode

Hpenoctb, Kr

: IIpenapar CO"C:H’ fio 00pa~ | mocyre ‘y(fqlblgé[gg:lﬂ ?T%%LJ[II;I%%DD;I-H
i ‘ GOTHI 06paboricr GOTLIT
i BOTOi

Xromaarobymamnasa

TKAHDL

Orncaiena NO, . . .| 2,8 17,0 0 100 Hopomor
' Ouncacna ITJ0O, m ClO,| 2,75 24,3 21,8 10 IIpownas
5 THARD
‘ Oxumeacia NaClO ., . 1,3 10,0 6,0 40 Traun

B or0il cepmm OmNITOB HpE paBIOM ABGCOMIOTHOM COf@P/KAHMH
COOH-rpynn pasHmna B HX HOJNOKCHUE BOMET K KOPOHHOMY OT-
JMYEI0 B OTHOMICHHH OTMX KAaPOORCHMENIION03 K HarpeBaHnuio
B BOZie. 3MeCh CIBAyeT, OMHAKO, C/CIATL OTHO 3aMevanue. OKMCIC-
HUe ICJIONOSE JIBYOKWCHIO a30Ta, BIEPBHIC OCYINEGCTBICHHOS
II. II. Moprrunsim u 9. B. Xanmr [31] 8 1937 r. u satem oGcros-
TeasHo nayvennoe Yupy um Hommomom [13] B 1942 r., 6pmmo cua-
7ajia BOCHPHUATO KAK CHOOU(MUECKOC OKUCIICHHMC II0 MePBHIHON
ruiporeuaLHoi rpynne. Opmaxo cefiwac yiKC HaKOIMIOCh HOCTa-
TOYHOC UMCHIO (JaKTOB, T'OBOPALIUX MPOTUB CHCHUPEUECKOTO eii-
CTBHSI 9TOTO ORHCIMTENS 1ia NMEJIIIONO03LH B TCX YCHOBUAX, B KO-
TOPEIX OGBITHO TWPOBORUTCA 9Ta peanuusa. I3 wacrmoctu, Hesens [4]
Ha OCHOBAIIMH M3YUCLUHs CBOUCTR BTOr0 THUIA OKCHIEJIIOI03 Bbi-
crasan Hpefimosojrenue 06 06pasopanuy AUKCTOLUHLIX TPYNI HpH
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neitcteuu NO., na uesonosy, a E. JI. Kasepsuesa [10] norasasa
BEPOATHOCTL MAXOMKIEHNSA OKCHKETOHHBIX IPYHI IIOC/E OKWUCJIEHHA
JBYOKHCLIO &30TA HA OCHOBAHEHM IOJIOMRHTEILHOH peariuyu Ha
BHAMOJILHYI0 I'PYyONUPOBKY B OHTHX ORCHIENMIONo3ax. llosromy
JIETKHH Paciia;( IPU WATPeBAHHAN B BOIE MOHOKAPOOKCHINCINIINIO3
BABHCUT MO BceH BUIMMOCTH HE TOJIbKO OT HAKOIVIEHHS B HUX
rapOoxcunpuKX rpynn B cuerudmueckom nonoskesmum y G,
0 W OT HATWMYUA JPYTUX HCYCTOHUMBBIX B OTHX YCJIOBHAX
I'PyII.

Moo mpmBsecTu eiie psaf APYI'MX HPUMEDOB BIRAHHA II0JO-
JKeHnsA HOBHX (YHRUMOHAILHHX TPYIH HA XMMHWIeCKHe CBOMCTBA
OKCHIEJUIIONIOS B WX IIPOM3BONHBIX. T'aw, mampmmep, B paborax
B. Y. Usaucsa, E. J]I. Kasepsmesoil u 3. U. Kysnenonoit [32]
ORIIY OTMedelsl CYNMIeCTBCHHBE OTIMYMA B ¢BOHCTBAX ORCHIEIIIO-
3103, ORHCJEIHBEIX IEePeRHCHI0 BOFOPORA M TUmoxjopuroM. Be-
POATHOH UPWIMHOH HTWX OTIMYMH SBIAETCA HAJHYAe B OKCHICI-
JII0703aX HePORECHOrO OKWCJeHNS anpfermauuix rpyun y G, m Gy,
KOTOPHX HeT B OKCHIEJIII0A03aX THUIOXJIOPUTHOTO OKMCIICHUA.

I3 wacrtosmiem mopormom 0630pe m3zoMieHA JAWmb ofias Ja-
JIGKO He IIOJIUAd KapTHHA XUMMIeCKUX M3MCHCHUH, KOTOPEIE BHO-
CATCA B TEIUTIONO3Y IPE PA3IHUHBIX OKHUCJIATENLHELX BOBHH-
CTBEAX HA HeC. BHICOROMONIGRYIAPHOC COCTOAHWE® M MHOIOQYHT-
MIOHANLHOC XHMUYeCKOe CTPOCHWE IJLTIONO3B JOIYCKAIOT Te-
MCHEe OTPOMIIOTO UECIIA PeaKnumd IpPH ce OKHCJeludy W B TO He
BpeMSA J1aI0T BO3MOKHOCTE CAMOTO IIUPOKOIO M3MEHEHHs ¢ CBOMCTB.
Brsicaenme »1mx peakumii m CO3JaHMe HOBHIX IIOJI€3HBIX CBOUCTB
Yy TPOM3BORBAIX IEJIIONOBH SBISETCH 3anaveil Oymymmx mccie-
JIOBAHOI XUMWKOB, paboTalommux B 067aCTH XUMHUW TeJll0J03H.
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